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NUTRITION IN JAPAN* 


The national nutrition survey was initi- 
ated in Japan in 1946 and since that time 
has been carried out four times a year 
(February, May, August and November) 
throughout the country by the Welfare 
Ministry. The surveys have been conducted 
by random sampling to include a pattern of 
the entire Japanese population. The two 
matters investigated were: (1) the amount 
of nourishment consumed for three con- 
secutive days; (2) the physical status of the 
individuals with respect to nutrition. 

The kinds of food consumed were analyzed 
for nutrient content. In addition to height 
and weight the physical status was investi- 
gated with particular attention paid to the 
abnormalities which frequently occur with 
malnutrition: anemia, hyperkeratosis, and 
so forth. 

As shown in Table I, the average number 
of calories consumed in cities is 1972 per 
capita per day for 1950 which is the same 
as for the previous year. In rural districts, 
the average number of calories consumed is 
2163 calories, a decrease of about 5 per 
cent from the previous year. 

The 1950 average protein intake in the 
cities is 70.1 g. with 21.3 g. of animal protein 
per capita per day, a slight increase in both 
from the previous year. In rural districts 
the average amount of protein taken is 
66.1 g. of total protein and 13.8 g. of animal 
protein, an increase of about 3 per cent 
and 24 per cent respectively over the pre- 
vious year. 

The average fat consumption in cities 
and rural districts also increased by 14 per 
cent and 6 per cent respectively over that 


* This article, written on the invitation of the 
editors, has been changed slightly from the 


original in consideration of English usage, but 
has not been altered in meaning. 
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for 1949. of the 
desirable amount for Japanese, that is, 25 
g. per capita per day. 


However, it is far short 


Mineral and vitamin contents of the 
foods eaten were calculated from a food 
composition table. No consideration was 


given to cooking losses. As seen in Table I, 
the yearly average of calcium taken in 
cities is 0.28 g. and in rural districts 0.27 


TABLE I 
Nutritional Value of Food Consumed According 
to Nutrition Surveys in 1950 
Nutrient content of average daily food 
consumption in Japan in 1950 


CITIES RURAL AREAS 
Calories 1972 2163 
Total Protein (g.) 70.1 66.1 
Animal protein (g.) 21.3 13.8 
Vegetable protein (g.) 18.8 52.3 
Fat (g.) 21.2 15.4 
Calcium (g.) (0). 280 0.27 
Phosphorus (g.) 1.912 1.831 
Iron (mg.) 19 $4 
Vitamin A (1.v.) 2257 2439 
Vitamin B,; (mg.) 1.49 1.48 
Vitamin B. (mg.) 0.73 0.71 
Vitamin C (mg.) 8S 113 


These values are calculated from the nutritive 
values of the foods consumed; loss in cooking is 
not considered. 


g. per day. Even if the loss from cooking is 
not taken into consideration, the amount is 
far less than the standard of 1.0 g. 

On the other hand, the amount of phos- 
phorus taken is 1.91 g. for cities and 1.83 
g. for rural districts. This means that the 
amount of phosphorus is about six to seven 
times that of calcium the ratio of 
‘alcium to phosphorus is not proper from 
the nutritive standpoint. 

The amount of vitamin B,; taken in cities 


and 
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and rural districts is 1.49 mg. and 1.48 mg. 
respectively. This shows, seemingly, that 
the amount reaches the standard, but as 
mentioned before, the loss in cooking is 


TABLE II 
Food Consumption tn Grams per Capita 
per Day (1950) 


CITIES am 
Grains 
Rice 284.3 371.8 
Barley 40.4 72.7 
Wheat 141.7 41.2 
Corn 0.1 1.0 
Other Grains eB 7.1 
Nuts 0.5 0.6 
Potatoes 
Sweet... 39.6 93.0 
White 27.9 37.4 
Other 7.9 20.2 
Sugar 10.4 5.1 
Oils nh a 4.4 1.9 
Legumes 
Cee r ere 1.5 2.8 
Miso (Soya Bean Paste) 22.5 34.4 
Soya Products. 27 .2 8.6 
Other Beans 6.4 6.3 
Fish 
Raw 67.4 38.5 
Dried - 8.5 9.¢ 
Meats and Poultry 17.8 4.8 
Eggs 9.8 3.6 
Milk and Milk Products ..... 11.7 5.1 
Leafy Green and Yellow 
Vegetables... ere 65.1 77.7 
Citrus Fruits and Tomatoes. . 23.5 9.0 
Other Fruits... 35.4 20.3 
Other Vegetables 91.9 138.2 
Seaweed 3.8 2.4 
Dried Vegetables 1.2 3.0 
Pickled Vegetables... 35.2 50.3 
Flavorings... 31.9 29.1 


large, so the amount really taken falls short 
of the standard amount. This concurs with 
the fairly high percentage of absent knee 
jerks and other symptoms and signs accom- 
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panying beriberi, ascertained by physical 
examination of the people concerned. 

As for vitamin C, cities record an 88 mg. 
daily intake and the rural districts 113 mg. 
These values seem to be far more than the 
requirement, but as the loss of vitamin C 
due to cooking is far more than that of other 
vitamins, these values cannot be assumed to 
be correct. 

Regarding vitamin A, the average intake 
is under 2500 1.u. both in cities and rural 
districts, which is far less than the standard 
even if its loss by cooking should not be 
taken into consideration. 

To sum up, the average amount of calories 
taken in 1950 increased over the previous 
year, and in rural districts reached the 
standard amount, while in cities it is still a 
little short. The protein intake is about 10 
per cent short both in cities and rural dis- 
tricts. Fat, minerals and vitamins are also 
below the standard. Further, it must be 
emphasized that calcium and _ vitamins 
except vitamin C remain considerably short 
of the standard amount. 

Next, we examined the amount of food 
taken in accordance with food groups (Table 
II). It is evident that the amount of cereals, 
potatoes and other starches taken in rural! 
districts is larger than in cities, while the 
amount of animal foods such as meat, 
fish and milk is short in rural districts. 
Although vegetables are eaten in somewhat 
larger total quantity in rural districts than 
in cities, the intake of leafy green and yellow 
vegetables is hardly different in the two. 

Calculating from the amount of foods 
taken, it is found that cereals, potatoes and 
other starches represent about 82 per cent 
of the total amount of calories in cities while 
in rural districts they amount to 86 per cent. 

Although the average height and weight 
both in cities and rural districts has in- 
creased since the war, still they are a little 
below the standard of the prewar periods 
except for some ages. Average height of 
males from 19 to 50 years of age and of 
females from 16 to 50 years of age in cities 
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is above the standard. The average weight 
of females from ages 16 to 50 in cities and 
rural districts and of males from ages 19 
to 26 in cities is over the standard. Further- 
more, the rate of increase in height in cities 
is greater than in rural districts, while the 
rate of increase in weight in rural districts 
is greater than that of cities. 

The appearance of physical signs in cities 
is on the order of 25.5 per cent for deficient 
lactation, 8.1 per cent for delayed menstrua- 
tion, 7 per cent for absence of knee jerks, 3.9 
per cent for cheilosis, 2.1 per cent for anemia, 
1.7 per cent for bradycardia, 1.4 per cent for 
edema. These symptoms have decreased 
gradually in the last few years. 
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In rural districts, the appearance of these 
symptoms is higher. Deficient lactation is 
23.2 per cent, delaved menstruation 10 
per cent, cheilosis 8.7 per cent, absence of 
knee jerks 7.7 per cent, anemia 3.8 per cent, 
bradycardia 3.6 per cent, keratomalacia 
1.5 per cent and edema 1.2 per cent. These 
signs in the rural area remain almost as 
before. 

Comparing cities and rural districts, the 
latter exceed the former in almost every 
sign with the exception of deficient lactation. 

KUNITARO ARIMOTO 
Japanese Institute of Nutrition 
Tokyo, Japan 


VITAMIN B,;, AND SEBORRHEIC DERMATITIS IN MAN 


In earliest observations establishing the 
dietary requirement for vitamin Be, there 
was evidence that the vitamin has a role 
in assuring normal structure and function 
of the skin. P. Gyérgy, who is credited with 
the early descriptions, noted that rats de- 
prived of this dietary factor developed a 
scaly skin and swollen red paws (Biochem. 
J. 29, 741 (1935)). Since this was a predomi- 
nant manifestation of deficiency the vitamin 
became known as the rat “‘antiacrodynia’”’ 
factor. Somewhat similar changes have been 
observed in the skin of monkeys in which 
vitamin Bes deficiency has been induced 
(kK. B. McCall, H. A. Waisman, C. A. 
Elvehjem, and E. 8. Jones, J. Nutrition 31, 
685 (1946)). These lesions in experimental 
animals have been compared with the sebor- 
rheic types of dermatitis which occur in 
man (Gyérgy, Arch. Dermat. Syph. 43, 
230 (1941)). Because of the similarity of 
lesions, pyridoxine has been used clinically 
in the treatment of seborrheic dermatitis, 
results indicating indifferent or unpredict- 
able therapeutic effectiveness (W. Pehl, 
Z. f. Kinderheilk. 61, 613 (1940); N. Jolliffe, 
L. A. Rosenblum, and J. Sawhill, J. Invest. 
Dermat. 6, 143 (1942); C. 8S. Wright, M. H. 


Samitz, and H. Brown, Arch. Dermat. 
Syph. 47, 651 (1943)). Moreover, attempts 
to produce vitamin Bg deficiency in human 
subjects by feeding a diet deficient in the 
vitamin failed to cause the occurrence of 
characteristic lesions of the skin (W. W. 
Hawkins and J. Barsky, Science 108, 28) 
(1948)). 

New information has recently become 
available which brings pertinent evidence 
of a function of vitamin Bg in the metab- 
olism of the skin and relates this group of 
compounds to the occurrence of certain types 
of dermatitis in man. J. F. Mueller and R. 
W. Vilter (J. Clin. Invest. 29, 193 (1950); 
Nutrition Reviews 8, 182 (1950)) were able 
to produce an acute syndrome of vitamin 
Be deficiency in human beings by feeding a 
diet low in its content of the B-complex 
vitamins in addition to an analogue of 
pyridoxine, desoxypyridoxine, which was 
given in daily doses of 60 to 150 mg. The 
majority of subjects, in addition to other 
signs of deficiency, developed an oily, scaly, 
erythematous lesion of the skin, similar to 
seborrheic dermatitis. The skin areas most 
frequently affected included the 
brow, nasolabial folds, behind the ears, and 


scalp, 
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the perineum. The seborrhea-like lesions 
disappeared rapidly when pyridoxine was 
but 
alfected by other members of the vitamin 
B-complex. A subsequent report from the 


administered parenterally, were not 


same laboratory provides additional evidence 
of an effect of vitamin Bs on skin structure 
and function in and indicates that 
certain disorders of the skin may possibly 
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be related to an abnormality in pyridoxine 
metabolism (A. W. Schreiner, W. Slinger, 
VY. R. Hawkins, and Vilter, J. Lab. Clin. 
Med. 40, 121 (1952)). 

Initial observations pertained to an effect 
of locally applied pyridoxine on areas of 
skin 
subjects given desoxypyridoxine and a diet 
low in vitamin B-complex. 
Pyridoxine was applied four times a day 


involved by severe seborrhea in 2 
content of 


to a small area of one side of the face in a 
water-soluble ointment containing 10 mg. 
of the vitamin per gram of ointment. The 
ointment without added pyridoxine was ap- 
plied to a similarly involved area on the op- 
posite side of the face. The diet and desoxy- 
pyridoxine were continued during the period 
of local application of pyridoxine. Areas 
treated with ointment containing the vitamin 
cleared completely within a period of forty- 
eight hours, while the control areas showed 
no evidence of healing. When a larger skin 
area, such as a whole side of the face, was 
treated with the pyridoxine-containing oint- 
ment, as well as local lesions of 
seborrheic dermatitis cleared rapidly. These 
observations indeed remarkable since 
they indicate not only that vitamin Be, 
has an important function in the skin, but 
that it is readily absorbed to produce a 
local effect. 

In one patient who had spontaneously 
occurring seborrheic skin lesions, it was 
found that desoxypyridoxine applied in the 
sume water-soluble ointment base at a con- 
centration of 100 mg. per gram of ointment 
produced marked intensification of local 
lesions. No discernible change in the intensi- 
tied lesions occurred with administration of 


distant 


are 
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300 mg. of pyridoxine daily by mouth, but 
the affected skin cleared completely when 
pyridoxine applied locally in the 
ointment. 

These observations led to further investi- 
gation of the effects of pyridoxine on spon- 
taneously occurring seborrheic dermatitis. 
In these studies patients with this disorder 
of the skin were observed during periods of 
hospitalization for other causes. Diagnosis 
of the skin lesion was corroborated in all 
instances by a consulting dermatologist. 
The patients received a diet which was 
adequate in content of all of the essential 
nutrients. None had clinical manifestations 
of other nutritional deficiencies. Photographs 
of involved areas of the skin were taken 
before and after the administration of 
pyridoxine by various routes. 

In an assessment of the therapeutic effect 
of pyridoxine given orally, a daily dose of 
300 mg. was administered to 11 patients 
for a period of four weeks. Results in this 
group were appraised as indicating slight 
improvement in 2 patients, skin lesions 
unchanged in 6, and increased activity of 
the disease process in 4. 

Six other patients received pyridoxine 
parenterally in quantities of from 600 to 
1000 mg. per day for periods of from ten 
days to three weeks. Concurrent with this 
treatment the patients also received appli- 
cations of the water-soluble ointment with- 
out pyridoxine to affected areas of the skin. 
In only 2 of these individuals was there any 
indication of improvement in the skin lesion. 
These observations gave no support to the 
concept that a defect in metabolism of 
vitamin Bg is related causally to the oceur- 
rence of seborrheic dermatitis. 

A third group of 12 patients was treated 
with the ointment containing 10 mg. pyr- 
idoxine per gram. The ointment was usually 
applied to a single area, while a symmetri- 
cally located and similar lesion was treated 
by application of the ointment base with- 
out pyridoxine. Clearing of the pyridoxine- 
treated areas occurred in all patients in 


Was 
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periods of from five to twenty-one days. The 
usual progression of events in these patients 
was decrease and disappearance of itching, 
discontinuance of scaling, and finally, regres- 
sion of the erythema of the involved skin. 
quiescent during the 
period of administration of the ointment 
containing pyridoxine, but recurred in most 
of the patients when this treatment was 
discontinued. When pyridoxine was applied 
locally after recurrence of seborrheic der- 
matitis, the lesions again subsided and were 
brought under control. 

The authors sought other evidence of 
defects in pyridoxine metabolism in these 
patients. It is known that increased quan- 
tities of xanthurenic acid are excreted in the 
urine of vitamin Be-deficient experimental 
subjects after administration of a test dose 
of tryptophan. By this test, several subjects 
were found to have increased rates of excre- 
tion of xanthurenic acid after tryptophan 
administration, but the average excretion 
was not significantly greater in the seborrheic 
patients than in other hospitalized patients. 
Of more significance was the finding that 
there was a decrease in xanthurenic acid 
excretion following local as well as parenteral 
administration of pyridoxine, providing 
indirect evidence that pyridoxine in the 
ointment was absorbed by the skin and 
entered the circulation. 

Interpretation of the results of treatment 
of diseases of the skin is fraught with many 
difficulties. Although the lesions treated 
may be directly observed, these disorders 
are subject to frequent and repeated phases 
of remission and regression. The observa- 
tions reported here have been controlled 


Lesions remained 
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in as rigid a manner as is possible. Further- 
more, they come from a laboratory and 
investigators experienced in fields of human 
nutrition. The authors carefully state that 
their 
patients with seborrheic dermatitis of 


limited to 
the 
sicca or dry type and that they have no 
information that pyridoxine locally applied 
will benefit any other disorder of the skin. 
Indeed it is stated that other lesions such 


observations have been 


as acne rosacea, acne vulgaris, psoriasis, 
and moist types of seborrheic dermatitis 
are not affected and should not be treated 
with pyridoxine. 

It is anticipated that these observations 
will be subjected to further trial in other 
clinical centers. This should certainly be 
done before sweeping conclusions are drawn. 
As they stand, the findings are of relatively 
great interest in that they indicate a funda- 
mental function of vitamin Bs, in the skin 
and a basic defect 
of certain 


in the skin metabolism 
individuals which is associated 
with locally increased requirement or de- 
struction of vitamin Bs, and which relates 
to the occurrence of seborrhea. It is of great 
interest that the vitamin is more active 
therapeutically when applied locally than 
when administered by mouth or parenter- 
ally, a finding almost without parallel in 
other nutritional defects. Vitamin Bg, is 
known to have a role in fat metabolism 
(Nutrition Reviews 10, 21 (1952)). Since the 
glands of the skin produce oily materials, 
and since this mechanism is apparently 
interfered with in some basic way in sebor- 
rheic dermatitis, it is possible that the 
effects of pyridoxine on this disorder result 
from its role in the metabolism of fat. 


ASSOCIATION OF LIVER DAMAGE WITH OBESITY 


The health hazards associated with obesity 
and the significant proportion of the popu- 
lation of the United States which is over- 
weight make this the most important 
problem of malnutrition in this country 


today (Nutrition Reviews 10, 81, 109, 138 
(1952)). Any significant degree of obesity 
is accompanied by decreased life expectancy 
and increased mortality rates in middle life. 
There is more frequent occurrence of certain 
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diseases in obese individuals than in those 
of normal body weight, indicating that 
overweight is a causative or conditioning 
factor in these disorders. This is particularly 
true of hypertension, arteriosclerosis, certain 
types of heart disease, diabetes mellitus 
and gallbladder disease. In addition, evi- 
dence published recently indicates that 
obesity may be associated frequently with 
liver damage and impaired liver function 
(S. Zelman, Arch. Int. Med. 90, 141 (1952)). 

This investigator took cognizance of the 
observations of others who had found that 
the obesity induced in experimental animals 
by injury to the hypothalamus is uni- 
formly associated with liver damage (J. R. 
Brobeck, Physiol. Rev. 26, 541 (1946)), 
as is the hereditary obesity of mice (P. F. 
Fenton and H. B. Chase, Proc. Soc. Exp. 
Biol. Med. TT, 420 (1951)). In addition, 
clinical experience indicates that liver dis- 
ease occurs frequently in patients with 
pre-existing gallbladder disease and dia- 
betes, which in turn are of higher incidence 
among the obese. 

The author, therefore, undertook a study 
of the function and structure of the liver of 
selected patients in a Veterans 
Administration Hospital. Twenty male pa- 
tients were included in the group studied. 
All were more than 50 per cent above ideal 
weight, and the degree of overweight aver- 
aged 65 per cent for the group. Weights 
ranged from 206 to 299 pounds, with an 
average of 238 pounds. Included were in- 
dividuals from 23 to 71 years of age. No 
patient was selected for this study who had 
a past history of any illness likely to have 
involved the liver or biliary tract, or who 
suffered from cholecystitis, hepatic cirrhosis, 
diabetes, renal disease, infectious disease 
of any type, or congestive heart failure. The 
subjects selected, therefore, had been care- 
fully screened to exclude all individuals 
with any evidence of an illness other than 
obesity which might affect the liver. 

In an effort to appraise the effectiveness 
with which the liver participated in systems 


obese 
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of carbohydrate utilization in these patients, 
oral glucose tolerance tests were done. In 
half of the patients there was reduced toler- 
ance to glucose, a change which the author 
attributes to the obesity. In none of the 
patients was there glycosuria while they 
were maintained on a high-protein, low- 
valorie reduction diet. 

A group of commonly used liver function 
tests were performed on each of the patients. 
Bromsulfalein dye retention was abnormal! 
in all of the twenty patients, the average 
retention being 15 per cent forty-five 
minutes after a test dose of 5 mg. of the dve 
per kilogram of body weight. Ten subjects 
had an increase in the thymol turbidity 
reaction of the serum, with a highest value 
of 10 units. Serum alkaline phosphatase 
activity was increased above normal levels 
in 5 subjects, the extreme value being one 
of 11.5 Bodansky units. Cephalin-cholestero! 
flocculation tests were abnormal in 4 pa- 
tients. Ten subjects had total serum choles- 
terol concentrations greater than 250 mg. 
per cent, while in 4 there was a reduction 
in cholesterol esters. There was prolongation 
of the prothrombin time in 3 patients. 
Serum bilirubin, albumin and globulin were 
essentially normal in concentration in al! 
of the patients. The average number of 
abnormalities in these tests of liver function 
per obese subject was 3.25. 

The tests of liver function selected for 
this study are ones which are commonly 
and widely utilized in hospitals and clinics in 
this country. Normal ranges of results are 
fairly well established. However, technics 
of determination and results of these tests 
do vary from one laboratory to another. 
The data presented on the obese subjects 
would have been more adequately estab- 
lished had the results of similar tests of 
liver function been recorded on a control 
group of subjects, similarly selected but otf 
near normal or ideal weight. 

Perhaps the most striking of all the 
abnormalities in liver function in these 


obese subjects is that of increased retention 
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of bromsulfalein. These data are subject to 
some question, however, insomuch as the 
technic used was one in which the dose of 
the dye administered was determined by 
body weight. Other investigators have 
shown that a preferred procedure is to 
administer the dye in a quantity relating 
to surface area, dosage calculated in this 
manner tending to give a constant initial 
concentration in plasma after mixing and 
not exceeding the capacity of the liver to 
remove the dye (S. E. Bradley, F. J. Ingel- 
finger, G. P. Bradley, and J. J. Curry, J. 
Clin. Invest. 24, 890 (1945); Ingelfinger, S. E. 
Bradley, A. I. Mendeloff, and P. Kramer, 
Gastroenterology 11, 646 (1948)). It is reason- 
able to presume that the results for brom- 
sulfalein retention reported by Zelman 
(loc. cit.) are higher than values derived by 
a more precise procedure. However, all of 
the individuals with highest levels of re- 
tention would undoubtedly have been dem- 
onstrated to have significant impairment 
of this function of the liver. This includes 
more than half of the 20 subjects. 

In a search for structural as well as func- 
tional abnormalities, specimens of liver were 
obtained from 19 subjects by needle biopsy. 
These biopsies were prepared and studied 
histologically. A system of pathologic grad- 
ing was established. No specimen 
described as wholly normal. The most fre- 
quently recorded histologic abnormalities 
were liver cell degeneration in 11 specimens, 
bile pigment retention in 9, fat vacuolation 
in 10, liver cell regeneration in 10, peri- 
portal fibrosis in 9, and cellular infiltrates 
in portal areas in 6. Of these changes which 
were designated as abnormalities, there was 
an average of 3.1 per biopsy specimen. 


was 
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Again, because of the limitations in knowl- 
edge of the early pathologic changes in 
diseases of the liver and because the grading 
procedure used was not totally objective, 
the observations could have been more 
adequately evaluated had data on control 
material been studied and made available 
for comparison. 

Despite the limitations of this study there 
are included significant evidences of liver 
dysfunction in markedly obese men. Giving 
added substance to these observations are 
insurance statistics quoted by the author 
in which it is stated that ‘‘a recent survey 
of mortalities among overweight persons 
accepted for substandard insurance reveals 
that overweight men died of cirrhosis of 
the liver in a ratio of actual to expected 
deaths of 249 per cent, a ratio higher than 
for any other cause of death except diabetes 
mellitus.”” This is an impressive increase in 
mortality risk for cirrhosis of the liver in 
obese individuals. 

The author offers as likely explanations 
of the liver damage and dysfunction as- 
sociated with obesity the functional over- 
load upon the liver caused by the high calorie 
intake, a characteristic diet which at least 
in experimental animals may lead to liver 
damage (high carbohydrate, high fat, low 
protein) and increased requirement for 
water-soluble vitamins. To accept or to 
support any of these explanations would 
necessitate many assumptions. It may be 
concluded that good evidence exists that 
obesity is often associated with impaired 
liver function and the later occurrence of 
hepatic disease. This is an important obser- 
vation which deserves further and exhaustive 
study. 


AVITAMINOSIS A 


Despite the frequent use of artificial diets 
compounded from protein hydrolysates, 
fats, simple sugars, minerals and vitamins 
in purified form in the treatment of infants 


allergic to milk, there have been few reports 
of specific vitamin deficiencies developing 
under these conditions. The physician who 
attempts to supply all the nutrient require- 
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human infant in 
nearly synthetic form is faced with a com- 
plicated task. It is not surprising that the 


ments of the growing 


inadvertent omission from such a regimen 
of an essential vitamin should occasionally 
occur. Furthermore, the rarity of avitamino- 
sis A in the United States and subsequent 
failure to realize the importance of this 
vitamin to growing children might account 
for the appearance of typical vitamin A 
deficiency in an infant whose artificial diet 
was devoid of this vitamin. 

Avitaminosis A occurring in a 5b month 
old infant has been reported by D. Cornfeld 
and R. E. Cooke (Pediatrics 10, 33 (1952)). 
At the age of 2!5 months this infant was 
started on a feeding mixture containing a 
protein hydrolysate, vegetable fat and 
dextrimaltose because of the possibility of 
an allergy to cow’s milk expressed by 
repeated episodes of severe diarrhea and 
vomiting leading to severe dehydration. 
These symptoms were controlled on this 
diet which also included 750 1.v. of vitamin 
D, 66 mg. of ascorbic acid, the intramuscular 
injection of crude liver extract for five days, 
unknown amounts of folacin parenterally 
for two weeks, and 65 mg. of iron daily in 
the form of ferrous sulfate. After four weeks 
on this regimen the mother noted in the 
child increasing prominence of the breasts 
without development of any other secondary 
sex characteristics. later she 
noted the development of a filmy, opaque 
medium over the bulbar conjunctiva and 


Two weeks 


about one week after that asvmmetry of 
the face. 

Examination at the age of 545 months 
revealed a thin, irritable, chronically ill 
and moderately dehydrated female infant 
weighing 3.7 kg. There was evidence of a 
right nuclear seventh cranial nerve palsy 
with facial asymmetry. The conjunctivae 
were dry and red with a grayish-white, dry 
and scaly opaque membrane involving the 
bulbar surfaces bilaterally and spreading 
over the There glandular 
enlargement of both breasts. The liver and 
spleen were both moderately enlarged. The 


cornea. Was 
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vaginal epithelium resembled that of the 
adult female on the seventeenth day of the 
menstrual cycle on Papanicolaou staining. 
The serum vitamin A concentration was 
40 1.u. per 100 ml. of serum. The red blood 
cells numbered 2.8 million per cubic milli- 
meter. The hemoglobin concentration was 
10.8 g. per cent. Following rehydration a 
bulging fontanel was noted and the spinal 
fluid found to be under 
pressure. 

The patient was treated with 100,000 1.v. 
of vitamin A parenterally daily for three 
days. Nine days later her xerophthalmia 
had cleared completely, the breasts had 
diminished in size and the liver and spleen 
were no longer considered to be enlarged. 
The right facial palsy began to disappear 
at that time and later cleared completely. 
However, the bulging fontanel persisted for 
four weeks and it was noted that the head 
was growing rapidly. Although no weight 
gain had occurred, she showed a prompt 
response in skeletal growth. Six weeks 
following specific therapy she began to gain 
weight rapidly. Three and one-half months 
after the beginning of vitamin A therapy 
there was no evidence of physical or mental 
retardation. 


Was increased 


In their discussion of this case Cornfeld 
and Cooke point out the similarity of the 
manifestations of avitaminosis A reported 
and those occurring in experimental animals. 
The facial palsy and the hydrocephalus 
are attributed to the failure of growth of 
the skull with compression of the normally 
growing central nervous system and _ inter- 
ference with the normal absorption of the 
spinal fluid (E. Mellanby, J. Physiol. 101, 
408 (1942-43); 5. B. Wolbach and O. A. 
Bessey, Arch. Path. 32, 689 (1941)). The 
enlargement of the breasts was attributed 
to an alteration in the sensitivity of the 
mammary glands to normal estrogen con- 
centrations (E. M. Hume, R. Burbank, and 
V. Korenchevsky, J. Path. Bact. 49, 291 
(1939)), which might also account for the 
presence of cornified vaginal epithelium. 
The other manifestations of avitaminosis A 
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seen in this patient, the xerophthalmia and 
squamous metaplasia of epithelial surfaces, 
growth failure, enlarged liver and spleen, 
and anemia are the more common manifes- 
tations of this deficiency in infants. The 
lack of perifollicular hyperkeratosis is not 


surprising since this lesion is rarely seen in 


infants (C. N. Frazier and C.-K. Hu, 
Arch. Int. Med. 48, 507 (1931)). The 


absence of infections is also noteworthy 


and must be attributed to the excellent 
general care received by this infant. The 
prompt response to specific treatment con- 
firmed the diagnosis of avitaminosis A. 
Infants who must be placed on highly 
artificial feeding because of allergy to milk 
or for other reasons deserve very critical 
analysis of their dietary requirements. Sup- 
plementation with those vitamins known 
to be essential for human nutrition is cer- 
tainly required and one might reasonably 
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conclude that the addition of a source of the 
as yet unidentified B-complex factors pres- 
ent in certain crude materials might wel! 
be included in such regimens. In norma! 
infant nutrition the supplementation of 
diets with cod liver oil or cod liver oil con- 
centrates for the purpose of supplying ade- 
quate vitamin D has also supplied adequate 
vitamin A. In this case the use of crystalline 
vitamin D without the inclusion of crystal- 
line vitamin A led to the development of a 
vitamin A deficiency. 

Our knowledge of human nutrition is at 
the present time only barely adequate for 
the complete provision of the nutritional 
requirements of infants in the form of 
purified constituents. Such steps must be 
taken only when absolutely necessary and 
every attempt should be made to see that 
such diets are as complete in all respects as 
the limitations of our knowledge permit. 


MEDICAL TREATMENT OF CIRRHOSIS 


The medical treatment of cirrhosis of the 
liver affords a wide opportunity to apply 
the principles of nutrition. S. A. Portis 
and S. Weinberg (J. Am. Med. Assn. 
149, 1265 (1952)) have summarized and 
discussed their experience and that of others 
in the clinical application of these nutri- 
tional principles to liver disease. 

The incidence of cirrhosis is increasing. 
Previously alcoholism, malnutrition, cho- 
lecystitis, and cholelithiasis were considered 
the main causative factors. Now additional 
etiologic agents must be considered—sul- 
fonamides, hepatotoxic agents, serum ho- 
mologous hepatitis, and epidemic hepatitis. 

Certain general measures are applicable 
in treating all liver diseases. Removal of 
the causative factor whenever possible is 
very important. Patients should be at bed 
rest, preferably hospitalized. The decrease 
in hepatic blood flow in cirrhotic patients 
while standing offers theoretic confirmation 
of the clinical impression that early immo- 





bilization is detrimental. Bed rest is impera- 
tive during jaundice. Constipation is an 
added strain and should be treated with 
mild laxatives. A high-protein, 3500 calorie 
diet is important in the long-term manage- 
ment of chronic liver disease. 

Intravenous administration of carbohy- 
drates is important in maintaining the gly- 
cogen content of the liver. In patients with 
atrophic cirrhosis and associated ascites, 
especially in early stages, hypertonic dex- 
trose solutions may induce diuresis. Hyper- 
glycemia aids in regeneration of liver cells. 
The use of insulin defeats this effect of 
hyperglycemia. 

In patients unable to eat a normal full 
diet, infusions of amino acids given slowly 
may be necessary to maintain nitrogen 
balance. Administration of whole blood or 
plasma may be beneficial when there is a 
marked hypoproteinemia, anemia, or hemor- 
rhagic tendency. 

The role of vitamin therapy in chronic 
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liver disease is not entirely clear, although 
supplementary B-complex is almost rou- 
tinely administered. No evidence for vitamin 
B deficiency has been demonstrated. It is 
generally recognized that it is important to 
include adequate vitamin B-complex in the 
diet, but that imbalance among elements 
of the B group should be avoided. The role 
of vitamin By and its possible interrelation 
with folacin, choline and methionine have 
not. been sufficiently explored to permit 
definite comment at this time. Ascorbic acid 
is used to protect against hepatotoxins, 
improving the resistance of the liver cells. 

Vitamin A deficiency is common in liver 
disease because of impaired absorption of 
fats resulting from bile deficiency and from 
impaired conversion of carotene to vitamin 
A. Furthermore, vitamin A is fixed by areas 
of damaged liver parenchyma. Vitamin D 
absorption is similarly defective. Supple- 
ments of these vitamins should be given 
in doses of 25,000 to 50,000 I.vu. once or 
twice daily. 

When patients are jaundiced there is a 
deficient absorption of vitamin K with the 
decreased flow of bile into the intestine. 
When the liver is damaged there is also a 
decreased production of prothrombin in- 
dependent of the absorption of vitamin K. 
Regardless of the prothrombin or bleeding 
time vitamin K should be administered to all 
patients with liver disease. 

The role of choline and methionine is 
still controversial although they appear to 
be of value when fatty infiltration of the 
liver exists. Their action has yet to be 
proven unequivocally. 

Crude aqueous liver extract seems to aid 
in detoxication and should be part of the 
therapy for patients with severe liver disease. 
Intravenous use of a water-soluble extract 
has been recommended for anorectic pa- 
tients. 

Iron absorption fails because of formation 
of iron soaps. Iron salts may not correct the 
hypochromic anemia until normal bile 


flow is restored. Calcium deficiency may 
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result through decreased bile flow. The 
authors advocate use of potassium iodide in 
jaundice to decrease bilirubinemia. 

The crucial factors leading to retention of 
ascites and edema in hepatic cirrhosis are 
not known. Immediate and effective diuresis 
may be obtained in patients with ascites by 
the intravenous administration of salt-poor 
human albumin, especially when the disease 
is not so far advanced as to require para- 
centesis (withdrawal of fluid). The response 
in apparently similar cases is variable. 
Mercurial diuretics may be used; however, 
their effectiveness in severe chronic disease 
tends to decrease after repeated use. 

In cirrhosis with salt retention and ac- 
companying ascites and edema, salt restric- 
tion diets are recommended. Salt depriva- 
tion has been attempted by dietary deletion 
and sodium ion exchange resins. Such diets 
must be individualized and may result in 
diuresis and loss of ascites. Patients on pro- 
longed salt restriction must be watched 
carefully for signs of the low-salt syndrome 
weakness, muscle cramps, lassitude, nausea 
and a drop in pulse pressure. On severe salt 
restriction and diuretics paracentesis in- 
creases this danger. However, paracentesis 
alone involves less risk and may be used 
frequently. 

The value of cation exchange resins is 
limited since the dose recommended, 60 
g. daily, is insufficient, while larger doses 
are impractical because of bulkiness and 
constipation. On the basis of preliminary 
work, corticotropin (ACTH) and cortisone 
appear contraindicated in treatment of 
severe liver cirrhosis. Surgical treatment 
of portal hypertension has its best results 
in patients with extrahepatic portal obstruc- 
tion and is hazardous when there is a marked 
liver insufficiency. 

Dietary regulation is the most important 
part of the treatment. Normal eating 
habits aid in the improvement of liver func 
tion. A high-calorie, highly nutritious diet 
is the most important single aspect of the 
long-term management of chronic liver 














disease. The foods included in such a diet 
are cereals, bread, cereal substitutes, soups, 
lean meat and fish, mild cheese, eggs, 
vegetables, potatoes, fruits, simple desserts, 
usual table beverages, butter and sweets. 
Foods to be avoided are fried foods, fatty 
foods, smoked or spiced meats or fish, pork, 
gravies, nuts, peanut butter, alcoholic and 
carbonated beverages, spices and condi- 
ments. Tobacco is also eschewed. 

The protein intake should be 1.5 to 2 g. 
per kilogram of body weight per day. Pro- 
tein protects the liver from damage and 
promotes its repair. Carbohydrate intake 
should be as high as possible to supply the 
bulk of the calories and to exert a protein- 
sparing effect. Fat should not be restricted 
below the level needed to allow a palatable 
diet. In general, fats of vegetable or dairy 
origin are better tolerated than those from 
meat sources. 
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In hepatic failure and coma, intensive 
intravenous use of dextrose, salt-poor human 
albumin, protein hydrolysates, liver extract, 
blood transfusions, and plasma in judicious 
combinations may be lifesaving. Oxygen 
therapy is necessary to combat the hepato- 
toxic effects of anoxemia. 

The authors have summarized well the 
numerous principles involved in the medical 
treatment of cirrhosis of the liver. Discus- 
sion of controversial aspects is not within 
the scope of the article. Numerous authori- 
ties are quoted, some in detail. Throughout 
the presentation the importance of the 
nutritional portion of the treatment is 
emphasized. The proper use of carbo- 
hydrates, proteins, vitamins and minerals 
in optimal combination is the most im- 
portant feature in long-term management 
of chronic liver disease. 


PERSONALITY ALTERATIONS IN UNDERNUTRITION 


In the literature on the behavior of war 
prisoners suffering from inadequate food 
the report of W. F. Seeman (Psyche (Heid.) 
4, 107 (1950)) is of interest. The study is 
based on interviews with 300 returned 
German prisoners-of-war, conducted in 1948. 
The behavior patterns were classified in 
three categories: stealing anything that could 
be eaten, development of an eating ritual, 
and resistance to either of the two preceding 
forms of reaction to starvation based on 
religious motivation. The three behavior 
patterns are interpreted in psychoanalytic 
concepts as representing regression to in- 
fantile behavior, fantasy escape from a 
conflict situation, and a “‘superego”’ exist- 


ence (cf. Psychol. Abstr. 26, 335 (1952)). 

There is little doubt that any long-con- 
tinued stress will result in emotional dis- 
turbances. Some of the symptoms, resulting 
irom a general nervous strain, may be 
identical with those characteristic of semi- 
starvation, 


D. R. Davis (‘Studies of Undernutrition, 
Wuppertal 1946-9,” Med. Res. Council, 
London, Special Report Series 275, p. 147 
(1951)), in his study of emotional disturb- 
ances and behavioral reactions of German 
civilians applying for rations on account of 
hunger edema and loss of weight, and of 
war prisoners repatriated from Russia, 
came to the conclusion that the “effort 
syndrome” (breathlessness, sweating, in- 
somnia, giddiness, exaggerated reflexes, 
fatigue, impairment of memory) noted in 
varied degree in these individuals is not 
directly attributable to undernutrition. He 
suggested that among the civilians the 
stresses accompanying the shortage of food 
(such as anxiety over the success of attempts 
to supplement the official rations, loss of 
confidence in anyone outside the immediate 
family) and in repatriated prisoners the 
treatment they received in Russia and the 
difficulties of readjustment at home were 
responsible for the symptoms. 
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Several points in this study demand com- 
ment. The degree of semistarvation was 
slight or moderate. Under these circum- 
stances the psychologic factors are likely 
to play a greater role than when the organic 
changes are profound. It is of interest that 
in some respects the sample was atypical, 
e.g., exaggeration of tendon reflexes was 
frequently noted while there is a practically 
unanimous agreement in the literature that 
uncomplicated caloric restriction results in 
a weakening of reflex responses. The author 
comments that the brisk reflexes seemed to 
arise from a state of nervous excitement. 

There is a question about the wisdom of 
lumping the symptoms into one syndrome. 
Thus while giddiness is one of the common 
“hunger reactions,’ excessive sweating is 
not. Recognition of at least two syndromes, 
with some overlapping signs, might have 
provided a sharper tool for analysis. It is 
well recognized that behavioral alterations 
associated with qualitative and quantitative 
(caloric) food deficiencies are not specific. 
Nevertheless, clinical therapeutic trials as 
well as experimental induction and reduction 
of such symptoms as depression or muscular 
weakness have indicated beyond any doubt 
their nutritional nature and origin. 

Multiple etiology complicates 
matters and places heavy demands on 
critical interpretation. Davis suggests that 
nocturia, again a fairly universal symptom 
of semistarvation, may have been related 
to the sleeplessness caused by worry. In 
cases of bona fide undernutrition this would 
have been very likely like putting the cart 
before the horse. E. M. Widdowson (Ved. 
Res. Council, London, Special Report Series 
275, p. 313 (1951)) noted that these in- 
dividuals consumed large amounts of salty 
soup and had an increased volume of extra- 
cellular fluids. Their nocturia appears to be 
a part of the general polyuria even though, 
statistically, a significant positive correla- 
tion was found between ratings of behavioral 
reactions labeled ‘overactivity’ and _ fre- 
queney of urination at night. In part, this 


always 
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correlation may be an artifact, as “‘insomnia’”’ 
was one of the prominent symptoms included 
in the concept and ratings of ‘‘overactivity.”’ 
Correlation is only an expression of associa- 
tion and does not indicate causal relation- 
ships. As a practical matter, the patients 
did not attempt to avoid getting up too 
many times to urinate by worrying less and 
by eating no soup in the evening. 

J. de Castro (‘The Geography of Hun- 
ger,” Little, Brown and Co., Boston (1952)) 
calls attention to a variety of social phenom- 
ena—banditry and morbid mysticism in 
certain areas, continual revolutions in others, 
prostitution and moral depravity—which in 
special circumstances may represent more 
or less direct consequences of the dissolvent 
effects of starvation on the human _ per- 
sonality. 

The influences of famines on human mind, 
behavior, social organization and cultural 
life have been analyzed by P. A. Sorokin 
(‘Man and Society in Calamity,” pp. 50-82, 
E. P. Dutton, New York (1942)). The 
activities induced by starvation vary all 
the way from violations of various rules of 
strict honesty and fairness in pursuit of 
food (such as hoarding, or the misuse of 
rationing cards) to cannibalism. 

During the Second World War 
starvation was prevalent in 


semi- 
many parts 
of the globe. Observations of personality 
changes during prolonged food restriction 
in beseiged Leningrad have been reported, 
in the framework of a general clinical ac- 
eount, by G. B. Abramovich and 8. 8. 
Mnuhin (‘‘Experiences of Soviet Medicine 
in 1941-1945,” 28, 117, Medgiz, Moscow 
(1951)). The authors considered psychic 
asthenia the principal psychiatric syndrome 


in uncomplicated semistarvation, char- 


acterized by sluggish intellective processes, 
decreased ability to concentrate, and in- 
capacity for sustained mental effort. They 
noted a lowering of all higher interests and 
feelings, and a tendency to daydreaming. 
Both irritability and restlessness, and apathy 
were observed. Some patients exhibited 

















character disorders (sullenness, obstinacy, 
lack of tact). 

In Leningrad some observers felt that 
semistarvation simply brought into the 
open the pre-existing neurotic and psycho- 
pathic tendencies, while the authors them- 
selves have stressed the organic factors in 
the etiology of the observed personality 
changes. In uncomplicated advanced cases 
of semistarvation, the degree of conscious- 
ness (awareness) of different individuals 
varied widely. The themes of patients’ 
hallucinations and fabrications were fre- 
quently related to food. 

I. J. Razdol’skij (‘‘Experiences of Soviet 
Medicine in 1941-1945,” 28, 113, Medgiz, 
Moscow (1951)) described the clinical and 
pathomorphologic changes in the nervous 
system under conditions of famine. The 
severity of the changes is related to the 
duration and the degree of semistarvation. 
When the food restriction is both marked 
and prolonged, eventually all nervous struc- 
tures and functions will show alterations. 
Early neurologic symptoms of calorie deficit 
include muscular weakness and fatigability. 
In more advanced stages the bodily move- 
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ments become sluggish, speech is slow and 
monotonous, the face is mask-like. 

The presentation of the Leningrad ma- 
terial is less satisfactory than one would 
like to have it, even disregarding the fact 
that the material is completely limited to ob- 
servations made in the hospitals and has 
no reference to the impact. on the population 
of the city as a whole. In the two sections 
reviewed here there are almost no quantita- 
tive data of any kind. In this over-all, 
comprehensive report the absence of bib- 
liographic data which would guide the 
interested reader to the large number of 
scattered original investigations is particu- 
larly regrettable. 

In a discussion of the effects of starvation 
upon human personality, it should be remem- 
bered that in Holland (see Nutrition Reviews 
3, 225 (1945)), in contrast to the type of 
behavior exhibited by those persons dis- 
cussed in the above references, citizens 
subjected to severe stress from ‘‘organized”’ 
starvation demonstrated a remarkably well 
disciplined conduct—an example of heroic 
behavior in a large number of people. 


MASTICATORY FUNCTION OF ORAL HEALTH 


The relationship of the amount of masti- 
cation to the maintenance of teeth and their 
supporting structures has been discussed 
repeatedly in philosophic fashion. Some 
dental authorities claim that the softness 
of our modern diets is a major reason for 
the high incidence of dental caries and 
periodontal disease among modern popula- 
tions. Yet today we have little factual in- 
formation on whether individuals who 
routinely consume a_ hard, fibrous diet 
requiring a considerable amount of chewing 
have a higher or lower incidence of the com- 
mon dental diseases than otherwise com- 
parable individuals with a low degree of 
masticatory function by reason of their 
consumption of a soft diet. 


An association between dental caries 
incidence and the degree of masticatory 
function has been proposed by H. H. 
Neumann (see Nutrition Reviews 6, 32 
(1948); 8, 344 (1950)). His proposition was 
centered around certain assumptions based 
on the dental caries statistics collected from 
children in several European countries 
during World War II. The validity of some 
of these assumptions has been questioned 
elsewhere on the basis that standards for 
the expression of the caries incidence of 
child populations were not comparable (J. H. 
Shaw, Brit. Dent... 88,162 (1950)). Neumann 
believed that there was a real likelihood of 
being able to explain the reductions in dental 
‘aries observed among European children 
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during World War II on the basis of an 
increased masticatory function due to the 
coarse, relatively unrefined nature of the 
wartime diets. He theorized that the teeth, 
like the bones and muscles, were susceptible 
to a disease atrophy when not used ade- 
quately. In the case of the teeth, he claimed 
that the disease atrophy was evidenced by a 
high susceptibility to tooth decay. 

The results of an experiment to test the 
above hypotheses have been reported by 
H. H. Neumann, W. Lefkowitz, and N. A. 
Di Salvo (J. Dent. Res. 31, 200 (1952)). In 
order to increase the amount of masticatory 
function, a material was sought which would 
force the subjects to chew with real vigor 
and yet be enjoyed sufficiently to make the 
task of supervision less difficult. On the 
basis of preliminary measurements of elec- 
trical action currents generated during the 
mastication of various foods, such possibili- 
ties as raw fruits and vegetables, toast, 
biscuits and commercially available types 
of chewing gum were discarded as requiring 
insufficient masticatory exercise (/bid. 29, 
463 (1950)). Only certain forms of hard 
bread sugar gave evidence of 
meeting the masticatory requirements. Of 
these two, hard bread seemed to have in- 
sufficient taste appeal for youngsters to 
stimulate their interest and cooperation 
throughout the duration of the experiment. 
Hence sugar cane was selected as the test 
material. Suitable varieties of sugar cane 
from Florida, and 
Puerto Rico as conditions permitted. From 
harvest to the day of distribution for ex- 
perimental use, the 


and cane 


were sent Louisiana 


‘ane sticks were re- 
frigerated with their ends waxed to prevent 
or delay fermentation or desiccation. 

The subjects of this experiment were 
boys, 14 to 15 years of age, living at Chil- 
dren’s Village, Dobbs Ferry, New York. All 
the boys were in good health and were under 
medical 
the experiment. They received the same 
standard diet from a central kitchen, but 
consumed it under supervision in the cot- 


constant supervision throughout 
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tage in which they were housed. Three 
groups of boys were studied. The first 
group consisted of the boys in five cottages, 
each of whom daily received a piece of sugar 
cane about 6 inches in length. The hard 
barklike pulp was removed with the aid 
of knives or with the incisor teeth. Then 
the remaining pieces of cane were chewed 
with an emphasis on exerting real vigor 
during mastication and a_ prohibition of 
sucking. The usual time for the chewing 
exercise was in the rest period after lunch, 
but this was not strictly adhered to. 

The second and third groups of boys 
served as controls. The second group was 
made up of the boys in five other cottages, 
each of whom received an aliquot of freshly 
extracted cane juice equivalent in volume 
to the juice contained in the same size of 
piece of cane chewed by the boys in the 
experimental group. The syrup was given 
plain, or mixed with other foods or liquids 
when the sweetness was objectionable. The 
third group was composed of the boys in 
another five cottages who lived on the 
ordinary institutional diet without modifi- 
cations. Some of the children in these contro! 
groups attempted to obtain sugar cane be- 
cause of its desirable properties. Efforts 
were made to prevent this, but no record is 
given of the success of these efforts. 

Due to the frequent admission and dis- 
charge of children from the institution, the 
experiment and the dental observations had 
to be continued over a period of three years 
in order to have sufficient subjects who had 
been in the experiment for the desired in- 
dividual participation period of eighteen 
months. Dental findings were evaluated on 
the basis of the number of DMF (decayed, 
missing, filled) teeth. At the end of the 
three-year period 102, 83 and 81 boys had 
completed the required 
period of participation in groups 1, 2 and 


eighteen-month 


3, respectively. The average increase in 
DMF teeth for the boys in group 1 during 


the experimental period was 1.1. In contrast, 
the average increase in DMF rate for groups 

















2 and 3 was 2.2 and 2.1, respectively. This 
would constitute approximately a 50 per 
cent lower incidence of new carious lesions 
among the children who chewed a piece of 
sugar cane daily than in the two control 
groups of children living and eating in 
similar circumstances. The addition of the 
cane juice in group 2 did not alter the 
incidence of dental caries from that observed 
on the institutional diet only. On the basis 
of the critical ratio test of significance, the 
difference in caries incidence between the 
experimental group and either of the control 
groups is judged to be highly significant. 

A relation between the incidence of dis- 
eases of the supporting structure of the teeth 
of ferrets and the degree of mastication 
has been suggested by J. D. King and R. E. 
Glover (J. Path. Bact. 57, 353 (1945)). 
Ferrets were found to develop periodontal 
disease in eight to twelve weeks when fed 
a soft diet of bread, oatmeal and milk, or 
raw meat and milk with adequate mineral 
and vitamin supplements. It was found that 
the addition to the diets of short lengths of 
bone with the muscular and tendonous 
attachments not only prevented the develop- 
ment of the periodontal lesions, but also 
aided in the alleviation of the established 
disease. The authors attributed the prophy- 
lactic and curative action of bone in the 
diet to a mechanical effect which prevents 
the formation of or aids in the removal of 
deposits of salivary calculus from around 
the necks of the teeth. Crushed or masti- 
cated bone, or commercial bone meal or 
powdered dog biscuits were found to be 
completely ineffective. In all, some 130 
ferrets were used in these studies in addition 
to 80 which were maintained on the stock 
diet as control animals. 

In an extension of these studies to human 
subjects, J. D. King and W. J. Martin 
(Brit. Dent. J. 90, 35, 63 (1951)) have 
published the results of an oral survey made 
in Trinidad and British Guiana. Com- 
munities were selected in the cane-growing 
area where the inhabitants chewed sugar 
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cane, and in the citrus fruit, coconut and 
fish areas where there was no easy or fre- 
quent access to sugar cane and where the 
diet in general required less mastication. 
A few individuals were also studied in the 
urban area of Port-of-Spain. In the course 
of the survey, the incidence of periodontal 
disease and dental caries was recorded in 
406 children in Trinidad and 100 children 
in British Guiana. All were in the 12 to 14 
year age group. 

In the urban area (Port-of-Spain), the 
children were stated to have a higher inci- 
dence and somewhat more severe periodontal 
disease manifestations than in either of the 
rural areas. The children in the noncane- 
growing areas of Trinidad and British Guiana 
had more gingival disease than those from 
the sugar cane areas. However, it is difficult 
to put much faith in these figures, for each 
major group of children was composed of 
different proportions of East Indian and 
Negro children with the two ethnic groups 
differing rather widely and even incon- 
sistently in their susceptibility to gingivitis. 
The incidence of dental caries in the upper 
and lower first permanent molars was slightly 
higher in the noncane-growing areas of 
Trinidad and British Guiana than in the 
cane-growing areas. Again these figures 
were composites of varying members of the 
two ethnic population groups. The authors 
drew attention to their observation that the 
cane chewing habit was a rapidly disap- 
pearing one and also that the cane harvest 
only lasted for a maximum of six months, 
with cane stalks being unavailable during 
the rest of the year. 

An interesting comparison with the article 
by Neumann et al. is contained in the study 
by 8S. Dreizen and T. D. Spies (J. Am. Dent. 
Assn. 45, 193 (1952)). These investigators 
cited the often mentioned statement in the 
dental profession that sugar as it occurs in 
its natural or raw state is not a cariogenic 
agent, but that in its refined state it is highly 
cariogenic. Sugar cane versus refined table 
sugar is the most frequently discussed in this 
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relation, with various authorities having 
postulated that the sugar in sugar cane is 
not cariogenic either because of the high 
vitamin K content of the sugar cane, its high 
calcium and phosphorus content, its deter- 
gent action, or its effect to increase masti- 
cation. 

The investigation by Dreizen and Spies 
was conducted in West Central Cuba in the 
center of a vast area devoted almost exclu- 
sively to the cultivation of sugar cane. The 
group of subjects consisted of 147 persons, 
84 males and 63 females, ranging in age from 
3 to 81 years. Each of these individuals was 
indigenous to the area and was a habitual 
sugar-cane chewer. Ten of the 147 persons 
were edentulous and 136 of the remaining 
137 showed clinical evidence of dental decay. 
The average number of decayed, missing, or 
filled teeth was 15.1 per person. Of the 3609 
permanent teeth observed in the survey, 
1844 or 51.4 per cent had manifestation of 
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decay. In 24.5 per cent of the carious teeth, 
all five surfaces were involved. On the basis 
of these data, the authors concluded that 
the high caries incidence and extensive 
amount of tooth destruction was not consist- 
ent with the hypothesis that raw sugar cane 
and unrefined carbohydrates contain a pro- 
tective factor in amounts sufficient to pre- 
vent tooth decay. However, it is noteworthy 
that there was no control group of individu- 
als in this survey who were of similar generic 
background and similar food habits, but who 
did not reside in the sugar cane area, or who 
were not cane chewers. 

On the basis of these studies, there are 
suggestions that an increase in masticatory 
function may have a beneficial result with 
respect to the maintenance in normal health 
of the teeth and their supporting structures. 
Like numerous other areas of dental medi- 
cine, this is one that could be very fruitful 
for the investigator. 


CARBOHYDRATE AND SEAWATER IN UNDERNUTRITION 


History recounts, and the last War em- 
phasized, the fact that survivors of marine 
disasters often suffer greatly because of 
restricted rations. The most insistent need 
is that for water, and the circumstances 
usually are unfavorable for the conservation 
of body water; exposure to sun and wind 
promote its loss, and drinking of seawater 
is fatal. In a study by G. R. Hervey and 
R. A. MeCance (Proc. Roy. Soc. (London) 
B 139, 527 (1952)) the comparative effects 
of the consumption of carbohydrate and 
of seawater were examined in a group of 
human subjects under conditions of limited 
water intake. 

The experimental rations consisted of 
(1) 350 mil. of distilled water daily, (2) 
250 ml. distilled water plus 96.5 g. sugars 
in the form of candy, (3) 350 ml. distilled 
water plus 150 ml. of seawater. Six young 
adult males were the subjects and each man 
consumed 4 diet 


given for three days; 


after a two- to four-weeks’ interval he ate 
a second ration and so on until all the sub- 
jects had consumed each diet but in differ- 
ent orders. The subjects remained in a room 
with a temperature about 23°C., humidity 
55 per cent and with little air movement. 
Body weight, water intake and urine 
volume were recorded, blood samples were 
taken, and the metabolic rate was measured. 
The first two days were considered a period 
of adjustment to the experimental conditions 
and data from the third day were used in 
the final calculations. 

Although all of the subjects showed mild 
dehydration as a result of the experimental! 
conditions and complained of dry mouths 
and mild hunger, the outstanding change 
was a progressive lethargy and reluctance 
for any activity. The changes in blood pres- 
sure and in temperature were not large, as 
was true of the cell volume and serum pro- 
tein concentration. All of the subjects lost 

















weight during the three-day test period, 
but differences between the experimental 
rations in this respect were not significant. 
The ingestion of carbohydrate in addition 
to the distilled water reduced the urine 
volume by half and also the amount of 
urine solutes excreted. However, the osmolar 
concentration of the urine of the subjects 
on all three rations was nearly the same and 
similar to that of healthy subjects during 
dehydration. As might be expected there 
was a marked reduction in the excretion of 
ketone bodies by the subjects on the carbo- 
hydrate diet. 

It is with regard to water and electrolyte 
balance, however, that the most striking 
possibilities of general cellular functional 
alterations were shown. The water balance 
was negative in all diet groups, though less 
in the carbohydrate than in the other two 
groups. Assuming an extrarenal loss of 
880 ml. on each ration, the net water deficits 
for the third experimental day were, for the 
water-alone, water plus carbohydrate and 
water plus seawater diets, 990, 790 and 840 
ml. respectively. Compared to the water- 
alone group, the data show that the im- 
provement in the carbohydrate group was 
due to the diminished urine volume whereas 
that in the seawater group could be ac- 
counted for by the retention of the additional 
fluid volume consumed. The osmotic pres- 
sure of the body fluid as a whole responded 
to the extreme dietary adjustments. With 
the water-alone ration there occurred a rise 
in the tonicity of the body; addition of 


URBAN FOOD CONSUMPTION IN 


A comparison of average food consump- 
tion, in terms of foodstuffs as well as in 
terms of nutrients, has appeared almost 
simultaneously in Oxford and in Paris (T. 
Schultz, Bull. Inst. Statistics (Oxford) 13, 
229 (1951): Bull. Inst. nat. d’Hyg. (Paris) 
7, 112 (1952)). This comparison is of inter- 
est to nutritionists on at least two grounds. 
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carbohydrate reduced the magnitude of 
this increase, whereas on the water plus 
seawater regimen the tonicity was almost 
doubled. Calculations of the relative tonic- 
ity of the fluid gained as a result of the 
dietary restriction indicated that on the 
carbohydrate ration it was 0.6 isotonic 
while with the seawater it was 3.7 isotonic, 
the latter value being about that of seawater 
itself. The metabolic rate was little altered 
by the addition of carbohydrate, though 
the respiratory quotient increased somewhat. 
This dietary change also resulted in an in- 
crease in the proportion of the total calories 
and the metabolic water arising from carbo- 
hydrate, both at the expense of fat and 
protein. 

The ionic balance in the body fluids, as 
well as the comparison of the concentrations 
of sodium chloride in seawater with that in 
urine, indicate that ingestion of seawater 
produces a condition of hypertonicity in 
the body fluids. The data show that much 
of the seawater taken in is retained along 
with salt in almost the original concentra- 
tion. That the sodium chloride of the serum 
remained unaltered indicates an exchange 
of cellular water and electrolytes with the 
extracellular fluid in order to maintain 
isotonicity, obviously an unstable and 
dangerous situation. In an extremity, there- 
fore, it is beneficial to replace part of a 
limited water intake with carbohydrate, 
but distinctly deleterious to add seawater 
to the fresh water ration. 


FRANCE AND IN GREAT BRITAIN 


First, it is striking to observe that, while 
the food habits of the two neighboring 
countries differ widely, and while the systems 
of distribution are in marked contrast 
(“free”’ distribution in France versus ra- 
tioning in Britain) the final composition 
of the rations in terms of nutrients is almost 
identical. Second, considering that England 
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now has the longest life expectancy of any 
large nation (over 71 years for women, 
over 66 for men), including the United 
States (65 and 61 for women and men 
respectively), while France is not far be- 
hind England (68 and 62 for women and 
men respectively), the average nutrient 
consumptions recorded in these surveys 
may be of value in determining first priority 
targets for population groups (life ex- 
pectancy data taken from ‘Demographic 
Yearbook,” United Nations, York 
(1951)). 

The British survey was conducted during 
the second half of 1948 by the Oxford 
Institute of Statistics on 65 families residing 
in 6 towns. The average size of the families 
was 4.6 persons. The French survey was 
conducted during the same period by the 
National Institute of Hygiene on 843 
families residing in 4 provincial towns 
(3.7 persons per family) and 89 families in 
Paris (4.0 persons per family). The training 
of the investigators comparable in 
both countries. The method used on both 
sides of the Channel was a combination of 
the weekly inventory and daily buying 
record, with frequent checks by weighing 
in the home. A simultaneous analysis of 
family budgets was conducted. 

The meat consumption is higher in France 
than in Britain: 765 g. of fresh meat and 
poultry, 170 g. of processed meat per person 
per week in France; 453 g. of fresh meat 
and poultry and 142 g. of processed meat 
per person per week in Britain. Consump- 
tion of fish is the same in both countries; 
of eggs, somewhat higher in France; of 
milk, of the same order in both countries; 
of cheese, two to three times higher in 
France (142 g. of cheese per person per week 
in France. 57 g. per person per week in 
Britain). Consumption of animal fats is 
higher in France, of margarine is higher in 
Britain. Bread consumption is about 15 
per cent higher in France, of flour, pastry 
and biscuits four or five tames higher in 
Britain. Sugar and jam intake are high in 
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Britain, while the potato consumption was 
almost double (over 3345 g. per person per 
week) in France what it was in Britain 
(1678 g. per person per week). The consump- 
tion of fresh fruit and vegetables is relatively 
high in France (3 kg. per person per week). 
British statistics on this point were incom- 
plete. The percentages of calories, proteins, 
calcium and iron contributed by these food- 
stuffs to the ration were not included, but 
were believed to be small. School milk 
consumption was also omitted from British 
statistics. 

If consumption values are established 
for both countries on a comparative basis, 
and using a similar system of consumption 
units, the average daily caloric intake is 
found to be 2500 calories for Britain, about 
2550 for France. Daily protein consumption 
is 76 g. in the French towns, with 37 g. 
animal proteins and 39 g. vegetable proteins. 
Daily protein consumption is 78 g. in Brit- 
ain, but a lower proportion (30 g.) is derived 
from animal sources, a higher proportion 
(46 g.) from vegetable proteins. Calcium 
consumption is almost the same in both 
countries (0.68 g. for France, 0.67 g. for 
Britain). Iron consumption is also similar 
(13 mg. for France, 10 mg. for Britain). 

Differences in percentage of the family 
budget devoted to food are of interest. 
Food costs amounted to about 50 per cent 
of the family budget in France, about 33 
per cent in Great Britain. That this is due 
to differences in attitude between the two 
countries as much as to the low cost ot 
subsidized foods in Britain is revealed by 
the fact that the British families, on the 
average, did not buy all of the meat ration 
they were entitled to (453 g., instead of the 
allowed 560 g.), even though this expenditure 
on meat represented only 5 per cent of their 
total income. By contrast, British families 
spent about three times more on pastry 
than French families. 

It is difficult to interpret these figures in 
terms of the much abused notion of “stand- 
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ard of living.” British families may have a 
slightly less satisfactory diet by exacting 
standards. On the other hand, once they have 
paid for their food, housing, light and fuel, 
they have about one half of their income 
left. French families consume a more costly 
diet, but after they have paid for their food, 
housing, light and fuel, they have only 40 
per cent of their income left for other ex- 
penses, even though their housing costs are 
lower than in Britain. 

One last point seems to deserve special 
mention. From the point of view of recom- 
mended dietary allowances, the French 
report underlines the fact that while, on a 
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consumption unit basis, the intakes in 
calories, protein and iron are superior by 
at least 10 per cent to the “allowances,” 
the calcium consumption (0.68 g., instead 
of 1.05 g. per unit per day) is lower than 
the “allowance” by 30 per cent. These facts 
suggest that this may be due to an excessive 
recommended allowance rather than to a 
deficient diet. The British calcium intake is 
similar. It is interesting to note that in the 
United States, too, calcium consumption, 
more than that of any other nutrient, falls 
short of the Food and Nutrition Board 
recommendations (Nutrition Reviews 9, 353 
(1951)). 


IMPORTANCE OF GRASS IN NUTRITION 


All classes of meat-producing domestic 
animals are alike in that they eat some form 
of forage. Some animals are well adapted 
in their digestive systems in that they can 
handle the major portion or all of their feed 
intake in the form of bulky forage. Examples 
are cattle, sheep, goats and horses. Animals 
that eat some forage but rely more heavily 
upon concentrates (grains or oil meals) are 
poultry and swine. 

In the United States there are about a 
billion acres of land devoted to forage crops 
(pasture or hay) and they furnish about 
half of the feed of our meat-, milk- and 
egg-producing domestic animals. This ex- 
emplifies the importance of grass or forage 
in a meat production program. The British, 
realizing the significance of forages in an 
agricultural program for the production of 
human foods, recently conducted a sym- 
posium bearing the title ‘‘All Flesh is Grass.” 
In a series of five papers the importance of 
forages in agriculture are reviewed. The 
first paper (S. J. Watson, Brit. J. Nutrition 
6, 94 (1952)) deals with the composition of 
herbage. It is stressed that the value of 
herbage as regards energy and protein is 
correlated with its age, which in turn is 
related to its leafiness. As an illustration, 


rye grass at 2 weeks contains 18.5 per cent 
crude protein and at 10 weeks only 6.9 
per cent crude protein (dry matter basis). 

The method of preserving the carotene 
(provitamin A) content of herbage has long 
been a major problem to nutritionists 
(Nutrition Reviews 9, 152, 262 (1951)). 
Watson points out that losses ranging from 
50 to 80 per cent in carotene content occur 
in the curing of forages under average 
conditions. 

The feeding value of pastures cannot 
always be evaluated entirely on the basis 
of their composition with respect to the 
important nutrient classes (calories, protein, 
fiber, minerals, ether extract, and nitrogen- 
free extract or readily digestible carbohy- 
drate). For example, practical agricultural- 
ists have claimed that autumn grasses have 
lower productive value than spring grasses. 
This difference may be due to variations in 
the biologic value of the protein as suggested 
by S. Morris, N. C. Wright, and A. B. 
Fowler (J. Dairy Res. 7, 97 (1936)). Hor- 
mones have also been implicated. S. P. 
Legg, D. H. Curnow, and 8. A. Simpson 
(Biochem. J. 46, xix (1950)) noted that 
estrogens tend to be higher in forages in 
the spring than in the fall. 
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In discussing the utilization of herbage 
protein by animals R. L. M. Synge (Brit. J. 
Nutrition 6, 100 (1952)) points out that 
there is a serious lack of sound information 
with regard to the digestive physiology of 
nonruminant herbivores. Although much is 
known about nitrogen utilization by rumi- 
nants, this is still a highly controversial 
subject. It is generally agreed that poor 
quality proteins are converted to high qual- 
ity proteins by the microorganisms in the 
rumen. It is also generally agreed that good 
quality protein of the feed may be attacked 
by the same organisms in the rumen and 
converted into ammonia, which is to a large 
extent absorbed from the rumen and excreted 
as urea. 

The extent to which urea nitrogen can 
replace protein nitrogen in ruminants is 
influenced to a considerable extent by the 
type and amount of carbohydrate fed with 
the urea. The greatest success with urea as 
a partial substitute for protein in beef 
cattle feeding has been reported from the 
United States where is much more 
commonly used in cattle feeding than in 
Northern Europe, where the use of urea 
has successful. The principal 
protein of corn, zein, has been demonstrated 
to be less completely converted to ammonia 
in the rumen of sheep than such a biologically 
superior protein as casein. The latter protein 
has been shown to be of little value as a 
supplement to sheep unless the rumen is 
by-passed and the casein given into the 
duodenum. This protein is very rapidly 
converted to ammonia in the rumen of sheep. 
Herring meal, a good supplement for sheep, 
was shown to be less readily converted to 
ammonia in the rumen. These are some 
examples of the importance of factors other 
than amino acid composition that must be 
considered in evaluating nitrogen nutrition 
in ruminants. 

Svnge (loc. cit.) feels strongly that there 
are no reasonable evolutionary grounds for 
assuming that modern dairy animals are 
particularly adapted for digesting and 
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assimilating protein. The adaptation of the 
ruminant which is of great importance is 
that involving the use of complex carbo- 
hydrates. 

In discussing the carbohydrate constitu- 
ents of herbage E. G. V. Percival (Brit. J. 
Nutrition 6, 104 (1952)) stressed the great 
variations in the fructosan content of plants. 
Grasses may vary in fructosan content from 
5 per cent (cut in April) to 17 per cent 
(cut in June). The presence of fructosans 
has not been reported in clovers and alfalfa. 
Sucrose has been reported to occur in herbage 
to the extent of 5 to 6 per cent of the dry 
matter and it has been suggested that the 
concentration of simple sugars in herbage 
may have an important their 
palatability for livestock. 

The importance of pentosans in herbage 
is not entirely clear, although it is known 
that these carbohydrates are digested to a 
considerable extent by ruminants and their 
concentration in herbage may be as much 
as 15 per cent of the dry matter. 

In discussing minerals in forages, Kk. L. 
Blaxter (Brit. J. Nutrition 6, 110 (1952)) 
points out the hazards of relying upon plant 
composition as a means of assessing the 
adequacy of forages for animals. Copper 
deficiency occurs in cattle and sheep in 
many areas of the world where the copper 


effect on 


content of the forage exceeds 5 parts pel 
million, the level generally considered as the 
minimum requirement. In many instances 
this can be explained by an interference 
of copper metabolism by such elements as 
zine or molybdenum. This explanation, how- 
ever, apparently does not hold in all areas 
where copper deficiency has been noted in 
animals. 

Blaxter likewise points out that grasses 
in general tend to be low in thiamine and 
that this vitamin tends to influence the rate 
of synthesis of other B-vitamins in the ru- 
men. Young cattle in Norway suffering from 


ataxia and heart abnormalities have re- 


sponded to thiamine administration. 
The significance of vitamin FE in the nutri- 
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tion of ruminants is at present not clear, 
but evidence is accumulating to indicate 
that forages vary in their tocopherol content 
with the season and that the vitamin-A 
potency of milk is correlated with its 
tocopherol content (Nutrition Reviews 9, 
118 (1951)). 

The direct use of plant materials by man 
is discussed by F. Wokes (Brit. J. Nutrition 
6, 118 (1952)). It is estimated that there are 
100,000 registered vegetarians in Great 
Britain and that of these 98 or 99 per cent 
consume dairy products in quantities up 
to two thirds of the usual intake of animal 
proteins by nonvegetarians. The diet of 
vegetarians tends to be low in vitamin D, 
proteins and calories. Estimates indicate 
that these three nutrients are present in 
vegetarian diets to the extent of 75, 74 and 
83 per cent respectively of the normal 
requirement. Means of correcting such 
deficiencies are of major concern to those 
peoples of the world who are limited by their 
acreage of productive agricultural land and 
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thus have to rely heavily upon plant foods 
as human nourishment. 

The low yields of beef and other meats 
per acre of land also account for the higher 
cost of animals foods, a factor which has 
modified the British diet considerably. For 
example, in Britain before World War II 
it was estimated that one and _ one-half 
acres of land would feed one person. The 
same person can be fed on three fourths of 
an acre on a vegetarian diet plus milk, and 
on one-half acre on a vegetarian diet with- 
out milk. 

Wokes (loc cit.) points out that on the 
basis of our present knowledge, nutritional! 
deficiencies are a hazard that must be dealt 
with before human beings can live for pro- 
longed periods on diets containing no ani- 
mal foods. It is for this reason that more 
research emphasis needs to be devoted to a 
clearer understanding of presently unknown 
potentialities of better nutrition for man and 
animals through improvement of pastures 


METABOLISM OF CORTICAL HORMONES 


It has been known for several years 
(Nutrition Reviews 5, 26, 176 (1947)) that 
in a healthy experimental animal or human 
subject the liver inactivates estrogenic and 
androgenic hormones. For example, G. R. 
Biskind. (Proc. Soc. Exp. Biol. Med. 43, 259 
(1940)) showed that, if a pellet of estrone, 
estradiol, or testosterone is placed in the 
spleen of a castrate rat so that the absorbed 
steroid must pass through the liver before 
reaching the systemic circulation, no es- 
trogenic or androgenic effect is demon- 
strable. This ceases to be true if the spleen 
is transplanted successfully so that the 
steroid hormone reaches directly the general 
circulation. In this case, secondary sex 
organs become affected. 

These experiments seem to demonstrate 
that the liver is the site of conversion of the 
active hormones into the various inactive 


derivatives found in urine. If the functioning 
of the liver is impaired, in particular by 
vitamin B deficiencies, inactivation of the 
steroid hormones becomes incomplete (M. 
S. Biskind and G. R. Biskind, Endocrinology 
31, 109 (1942); 32, 97 (1943); Am. J. Clin. 
Path. 16, 737 (1946)). Similarly in man, 
cirrhosis of the liver appears to prevent 
normal inactivation of estrogenic hormones 
(S. J. Glass, H. A. Edmondson, and 8. N. 
Soll, J. Clin. Endocrinol. 4, 54 (1944)). 
The high incidence of enlargement of the 
breasts (gynecomastia), testicular atrophy 
and other characteristics of the “‘feminiza- 
tion syndrome” so common in poorly fed 
areas where the incidence of hepatic dis- 
orders is extremely high (Nutrition Reviews 
9, 225 (1951)) suggests that incomplete 
inactivation of estrogens results from im- 
paired liver function. 
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‘Two recent publications (J. J. Schneider 
and P. M. Horstmann, J. Biol. Chem. 191, 
327 (1951); 196, 629 (1952)) dealing with the 
effects of incubating desoxycorticosterone, 
compound E, compound A, compound F 
and substance S with various rat tissues 
have extended our knowledge of the fate of 
steroid hormones secreted by the various 
layers of the adrenal cortex. 

The first series of experiments dealt with 
the inactivation of desoxycorticosterone. 
The hormone was incubated with a number 
of preparations, in particular liver slices; 
liver homogenate, kidney slices, diaphragm 
segments and adrenal halves. Isolation of 
the residual desoxycorticosterone was carried 
out by chromatography. The authors found 
it possible and advantageous to measure 
independently the two functional groups of 
the recovered desoxycorticosterone. The 
conjugated unsaturated system was meas- 
ured by ultraviolet spectroscopy and the 
alpha-ketol side chain by periodate assay. 


Schneider and Horstmann found that 
liver slices were the most active of the 


various tissues tried both in degrading the 
alpha-ketol side chain and reducing the 
conjugated unsaturated system of the sterol 
nucleus. Kidney slices were as active in 
degrading the alpha-ketol side chain. Di- 
vided adrenals were least active in reducing 
the conjugated unsaturated system; they 
were unable to degrade the side chain. 
Allopregnanediolone seemed to be the chief 
product of the inactivation by liver tissue. 
These experiments strongly suggest that the 
liver must be the chief site of the metabolism 
of desoxycorticosterone. Furthermore, the 
mechanism of inactivation by reduction of 
the conjugated unsaturated system un- 
covered by this first experimental series 
significance. Thus, 
spectroscopic examination of the effect of 
incubating testosterone with liver tissue 
(L. T. Samuels, C. MeCaulay, and D. M. 
Sellers, J. Biol. Chem. 168, 477 (1947)) re- 
veals that a rapid diminution of ultraviolet 


may be of general 


absorption takes place, which suggests a 
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similar mechanism. The conversion of 
progesterone to pregnanediol may follow 
the same pattern. 

A similar procedure was followed, in a 
second experimental series, for 11-dehydro- 
corticosterone (compound A), 17-hydroxy- 
11-dehydrocorticosterone (compound E), 17- 
hydroxycorticosterone (compound F) and 
17-hydroxy-11-desoxycorticosterone — (sub- 
stance $). Special analytic methods were 
used to identify quantitatively the side 
chains of compounds E and F and sub- 
stance 8, as well as for the determination of 
17-ketosteroids generally. Besides liver slices, 
liver mince, kidney slices, kidney mince, 
adrenal homogenate and diaphragm seg- 
ments, the steroid hormones were also 
incubated with spleen and heart slices and 
voluntary muscle mince. It was again 
found that liver tissue was much the most 
active both with respect to reduction of the 
conjugated unsaturated system in the sterol 
nucleus and with respect to degradation of 
the side chain. Kidney was a distant second, 
slices of this organ being approximately 
one-third as active as an equivalent weight 
of liver slices. Adrenal tissue showed very 
little activity, while spleen, heart, dia- 
phragm and other muscles were inactive. 
Differences in rates of metabolism between 
the various steroids were not marked. Com- 
pounds A, E and F were somewhat more 
extensively metabolized, while desoxycorti- 
costerone and 
sistant. Preliminary 


substance S are more re- 
experiments using 
guinea pig liver slices indicate that the 
capacity to inactivate adrenocortical com- 
pounds in vitro may be in part species- 
determined. 

A. Cantarow, K. E. Paschkis, T. L. 
Williams, and W. P. Havens (Fed. Proc. 
11, 22 (1952)) have used an analogous pro- 
cedure to demonstrate that estrogen can be 
metabolized in vitro by liver slices and 
homogenates and have studied the effect 
of various chemical agents on the rate ot 
inactivation. 
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The importance of this type of approach 
to our understanding of endocrine regula- 
tions can hardly be overstated. It is im- 
possible to comprehend fully the physio- 
logic significance of a hormone if its own 
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metabolic fate is not known. A number of 
secondary effects of dietary conditions will 
also doubtless be clearer when their in- 
fluence on the metabolic fate of hormones 
becomes better known. 


EFFECT OF AN EXCESS OF VITAMIN A ON FETAL BONE CULTURES 


Vitamin A has been shown to have a 
primary role in controlling the growth of 
bone. In vitamin A deficiency of young 
animals, there is arrest and abnormality of 
growth of bone (S. B. Wolbach and O. A. 
Bessey, Arch. Path. 32, 689 (1941); E. 
Mellanby, J. Physiol. 101, 408 (1942-1943)). 
The retardation of skeletal growth is mani- 
fest well before there are changes in the 
growth of soft tissues. This leads to over- 
crowding of the central nervous system and 
manifestations due to increased pressure on 
nerve structures. An excess of vitamin A also 
is associated with defects in bone growth of 
young animals. Grossly, the changes ‘of 
hypervitaminosis A are those of fragility of 
the long bones with spontaneous occurrence 
of multiple fractures. Microscopic study of 
sections of the long bones of the extremities 
of young rats and guinea pigs with hyper- 
vitaminosis A has provided evidence of ac- 
celeration of maturation and degeneration of 
cartilage cells with relatively early replace- 
ment of cartilage by bone and premature 
closure of epiphyses (Wolbach and Bessey, 
Physiol. Rev. 22, 233 (1942); Wolbach, J. 
Bone Joint Surg. 29, 171 (1947)). The oc- 
currence of fractures in these bones appears 
to be the result of extensive loss of previously 
formed cortical bone before newly deposited 
bone has acquired firmness sufficient to 
withstand usual mechanical stress. 

The mode of action of vitamin A in pro- 
ducing these effects has not been determined. 
Further, it is not known whether the effects 
of hypervitaminosis A are direct, 7.e., upon 
the matrix of bone, or are indirect and medi- 
ated through other organs. In this connec- 
tion, a recent paper by S. B. Wolbach and 


C. L. Maddock (Arch. Path. 63, 273 (1952)) 
shows that the excess vitamin A administra- 
tion effect on bone growth occurs in hypo- 
physectomized rats, and they concluded that 
the effect is not mediated through the hy- 
pophysis. They also suggested, because of 
the typical adrenal changes following hypo- 
physectomy, that there is a possibility that 
the adrenals may also be excluded as medi- 
ators. 

The results of experiments designed to 
determine if vitamin A present in large 
quantities has a direct action on bony tissue 
have been published recently by H. B. Fell 
and E. Mellanby (J. Physiol. 116, 320 
(1952)). The experiments utilized a technic 
developed by the senior author for cultivat- 
ing early rudiments of bone in culture 
mediums (Fell and R. Robison, Biochem. J. 
23, 767 (1929)). Under the conditions of the 
experimental procedure, bone explants grow 
and continue to differentiate. Any effect 
occurring with addition of materials to the 
culture mediums may reasonably be con- 
sidered to be due to direct action of those 
substances on the tissue, since the rudiments 
of bone in culture are without nervous or 
vascular supply and control. The culture 
medium used consisted of three parts of fow] 
plasma and one part of an extract prepared 
from chick embryos. The quantity of vitamin 
A contained in the plasma was increased 
either by addition of alcoholic solutions of 
vitamin A alcohol, or vitamin A acetate, 
or by using plasma from fowls given supple- 
ments of 150,000 1.v. of vitamin A daily. It 
was necessary to transplant the growing ex- 
plants of bone four times a week so that 
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cultures would remain active and not de- 
generate. 

The explants of fetal bone were obtained 
from chick embryos of five to six days in- 
and from mouse fetuses in the 
seventeenth to twentieth day of the gesta- 
tion period. Rudiments of the long bones of 
the extremities were utilized, the rudiment 
from one side being cultured in control 
mediums and that of the opposite side being 


cubation 


grown in mediums containing large quanti- 
ties of vitamin A. Camera lucida drawings 
were made of each fragment at the beginning 
of the culture period and at intervals there- 
after. At the conclusion of an experiment 
the bone rudiments were fixed, stained and 
prepared for microscopic study of structure. 
The bone rudiments of 5- to 6-day chick 
embryos grew well when cultured in mediums 
without added vitamin A. They often in- 
creased to four times the original length 
and assumed nearly normal form. Differen- 
tiation of epiphyses and diaphyses could be 
observed grossly. A hypertrophic layer of 
cartilage cells appeared and a sheath of 
periosteal bone or osteoid was deposited on 
the surface of the hypertrophic cartilage. 
This layer thickened, but did not become 
densely calcified. 
vitamin A in the 
fowl plasma utilized in the control growth 
mediums varied from 200 to 300 1.u. per 
cent. When the vitamin A concentration was 
increased to 1550 to 3247 1.v. per cent in 


The concentration of 


plasma added to the mediums, there were 
interesting changes in the growth of the 
bone explants from chick embryos. After the 
second day, it was noted that the rate of 
growth decreased so that bone rudiments 
in the hypervitaminotic plasma were both 
shorter their control 
members in normal plasma. Although there 
was differentiation of epiphyses, these did 


and narrower than 


not increase in size comparable to the con- 
trols. Finally growth ceased, although layers 
of periosteal bone did form. In highest con- 
vitamin A, 


centrations of constrictions 


occurred at both ends of most of the bones, 
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Often the terminal end beyond the constric- 
tion became completely separated from the 
shaft. 

Histologic study of sections of these bones 
showed differentiation of cartilage much like 
that in control rudiments. The sheath of 
periosteal bone was of a thickness nearly 
equal to that of controls. However, there 
were marked changes in the cartilaginous 
matrix with narrowing of intercellular spaces 
and loss of metachromatic staining charac- 
teristics and decrease in fibrous components 
of this tissue. These changes occurred com- 
monly in explants grown in high concentra- 
tions of vitamin A, but appeared in only one 
of 54 control explants. The chondroblasts in 
the affected cartilage appeared normal, so 
that the changes in the matrix could not be 
ascribed to degeneration of the cartilage 
cells themselves. 

In other experiments, the effect of large 
quantities of vitamin A on the culture of 
bones taken at a later stage of development 
was determined. Explants were taken from 
the extremities of mice late in the fetal 
period, or of 3-day-old infant mice. These 
explants continued to grow and differentiate 
much as did the rudiments of bones from 
early embryos of chicks. However, the 
growth was much less and the cartilaginous 
ends broadened. There was relatively little 
degeneration of cells even after ten days 
culture in control mediums. The effects of 
large quantities of vitamin A added to the 
growth mediums were qualitatively similar 
to those observed in the explants from early 
chick embryos. There was shrinkage of the 
cartilaginous matrix with loss of basophilia 
and metachromasia without evidence of ab- 
normalities in chondroblasts. In addition, 
there was relatively great reabsorption of 
previously formed bone. Throughout these 
experiments there was evidence that the 
younger the bone rudiment taken for the 
explant, the greater was its susceptibility 
to the effects of large quantities of vitamin A. 

The effects of plasma from fowls with 
hypervitaminosis A produced by feeding 























excess quantities of the vitamin were com- 
pared with those of plasma made equally 
hypervitaminotic by addition of an alcoholic 
solution of vitamin A alcohol or acetate. It 
was found that there was substantially less 
effect on bone rudiments in culture when the 
plasma from hypervitaminotic fowls was 
used in the growth medium. This seemed to 
indicate that vitamin A is present in plasma 
of fowls with hypervitaminosis in a state 
differing from that of the pure compound 
added in alcoholic solution. The experiments 
were controlled by addition of equivalent 
amounts of alcohol to the naturally hyper- 
vitaminotic plasma. 

Blood plasma heated to 50°C. for fifteen 
minutes retained its ability to sustain the 
growth of bone explants. Moreover, the 
response of rudiments to large quantities of 
vitamin A was unaffected by the heating of 
the plasma. However, when the explants 
themselves were heated to temperatures of 
from 45° to 60°C. for fifteen minutes, there 
was total failure to grow in culture, but a 
temperature of 40°C. did not interfere with 
growth, or the typical response to vitamin 
A. These observations indicated that the 
factors in blood responsible for maintaining 
growth of the bone explant and for the ef- 
fect of vitamin A were not labile to heat. It 
was also indicated that vitamin A in large 
concentrations produced changes in bone 
rudiments only when growth of these tissues 
Was maintained. 

These experiments have utilized a unique 
approach to demonstrate the effects of hyper- 
vitaminosis on a growing tissue. They offer 
the advantage of ready reproducibility, con- 
tinuing direct observation of the affected 
tissue, and ease of manipulation of conditions 
of the culture mediums. Results seem to have 
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demonstrated, unequivocally, a direct effect 
of hypervitaminosis A on developing bone. 
The most significant change produced by 
the vitamin is that on the cartilage anlage 
of fetal bone. It is of interest that this occurs 
without demonstrable changes in the carti- 
lage cells themselves. This might be inter- 
preted as indicating that the presence of 
vitamin A in high concentrations directly 
affects the deposition or mobilization of 
materials composing the matrix. Significant 
among these materials are the mucopolysac- 
charides and the chondro-sulfuric acid com- 
pounds. Fell and Mellanby (loc. cit.) do not 
report results of experiments attempting to 
characterize the action of the vitamin on the 
metabolism of these compounds. 

The effects of hypervitaminosis on bone 
rudiments in culture are, in many ways, 
qualitatively similar to those seen in the 
bones of animals made hypervitaminotic by 
the feeding of large quantities of vitamin A. 
However, the changes produced are much 
greater in extent in the bone rudiments in 
culture. The authors offer two reasons for 
these differences. The first is that in their 
experiments the effects of hypervitaminosis 
A are much greater on rudiments taken in 
arly embryonic development than in later 
embryonic life or early infancy. Secondly, 
the authors give evidence that the effect of 
plasma taken from a hypervitaminotic fow] 
is less than that of plasma containing the 
same quantity of vitamin A added directly 
in alcoholic solution. 

These experiments have been admirably 
conceived. Results would seem to offer new 
pathways for the investigation of the action 
of vitamin A in concentrations exceeding 
those of physiologic limits. 


INFLUENCE OF FASTING AND OF DIET ON CHOLESTEROL SYNTHESIS 


Because the study of the role of nutritional 
factors in cholesterol metabolism has been 
the subject of renewed interest in the recent 





past, it may be worthwhile to recall that it 
has been a classic subject of physiologic in- 
vestigation for a long time. The significance 


346 


of recent results can doubtless be best as- 
sessed in terms of what has been gained from 
the past. 

Extensive experimental studies on the 
influence of fasting and the nature and 
amount of the diet on the cholesterol con- 
tent of blood and tissues in various animal 
species under a variety of environmental 
conditions were published before the first 
World War (A. Mayer and G. Schaeffer, 
J. de physiol. et de path. gén. 15, 510, 984 
(1913); 16, 203 (1914); E.-F. Terroine, 
Ibid. 16, 386, 408 (1914)). It was shown then 
that in the dog, for example, inanition always 
caused a decrease in the serum cholesterol 
level. In most cases, this decrease continued 
regularly until death. In a few cases, starva- 
tion hyperlipemia was accompanied, at its 
peak, by a small increase in the cholesterol 
level. This blood level increased again when 
feeding of various foodstuffs and diets was 
resumed. In particular, a meal high in fat, 
or fat alone, even if practically devoid of 
cholesterol, restored the blood cholesterol to 
normal levels. Various animal species showed 
specificity in the response of their blood and 
tissue cholesterol to starvation. Rabbits in 
particular showed considerable individual 
and strain specificity. 

Conversely, it was also shown (A. Mayer, 
IF. Rathery, and G. Schaeffer, Compt. rend. 
Soc. de biol. 76, 398 (1914); E.-F. Terroine, 
loc. cit.) that in the dog, the pigeon and the 
goose caloric overnutrition (produced by 
forced feeding) resulted in increased tissue 
and blood cholesterol contents, whatever the 
_ nature of the diet administered to the ex- 
perimental animals. Possible application of 
these findings to the etiology of arterio- 
sclerosis was even then considered, in view 
of the experimental production of athero- 
sclerosis in the rabbit (N. Anitschkow and 
S. Chalatow, Zentralbl. f. allg. Path. u. path. 
Anat. 24, 1 (1913)), and of the demonstra- 
tion that in man, ingestion of fat supplements 
in excess of the normal meals caused an in- 
crease in serum cholesterol (F. Widal, A. 
Weill, and M. Laudat, Compt. rend. Soc. de 
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biol. T4, 882 (1913)). Although considerable 
work on this general subject was published 
in subsequent years (see Nutrition Reviews 
6, 293 (1948); 9, 70, 233 (1951)), the basic 
approach and results remained unchanged. 

Forty years after this early work, the 
availability of isotopic technics permits 
introduction of a different, more dynamic 
approach to this problem and has allowed 
G. M. Tomkins and I. L. Chaikoff (J. Biol. 
Chem. 196, 569 (1952)) to study the influence 
of fasting and of diet on rates of synthesis 
of cholesterol by liver slices in vitro rather 
than simply on tissue or blood levels in vivo. 
The authors used as their experimental ani- 
mals rats of the Long-Evans strain either 
fed, fasted one, two or three days, or re- 
stricted in their caloric intake for twelve 
days. Some of the animals were then given 
by stomach tube equicaloric supplements of 
glucose, casein hydrolysate, or oil over a 
period of twenty-four hours. All animals 
were then killed, the livers were quickly ex- 
cised, and the slices were incubated with 
C-labeled acetate. Cholesterol was _pre- 
cipitated with digitonin and its radioactivity 
determined. ‘ 

Tomkins and Chaikoff found that fasting 
severely reduced the rate of incorporation of 
acetate into cholesterol. A fast of only 
twenty-four-hours duration was sufficient to 
result in a ten-fold reduction in the synthesis 
of cholesterol from acetate by the liver. The 
reduction became more and more marked as 
the period of inanition became longer. 
Chronic restriction of caloric intake also 
decreased the rate of synthesis of cholesterol 
from acetate. When carbohydrate, protein, 
or fat alone was administered to previously 
fasted animals, the capacity of the liver slices 
for cholesterol synthesis was restored to 
normal values, with all three dietary constit- 
uents appearing to be equivalent calorie for 
calorie in their ability to stimulate hepatic 
cholesterol synthesis. 

The finding of E. Schwenk and N. T. 
Werthessen (Fed. Proc. 11, 143 (1952)) that 
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the method of digitonin precipitation used 
in these experiments may precipitate from 
liver cultures incubated with C"™-acetate 
other related substances in addition to 
cholesterol, some of which have a higher 
specific activity than cholesterol itself, does 
not in the least detract from the significance 
of the results of Tomkins and Chaikoff, but 
suggests that the hepatic synthesis of cho- 
lesterol from acetate proceeds by a series of 
successive steps. 

The experiments of Tomkins and Chaikoff 
thus give a striking biochemical interpreta- 
tion of the effects of inanition and of the 
nature of the diet on cholesterol metabolism. 
In view of accumulated experimental evi- 
dence, starting from that cited above, on the 
effect of forced feeding of abnormally high 
calorie intakes on cholesterol levels in ani- 
mals, and in view of the association of ex- 
cessive caloric intake (as betrayed by obesity ) 
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with arteriosclerosis in man (Nutrition Re- 
views 10, 138 (1952)), it would appear of 
particular interest to know the effect of 
overnutrition on the rate of incorporation of 
labeled acetate into cholesterol by the liver 
of normal animals. It may be noted in this 
connection that, in the hereditary obesity- 
diabetes syndrome of mice (Ibid. 10, 303 
(1952)) the blood cholesterol level is higher 
(J. Mayer, R. E. Russell, M. W. Bates, and 
M. M. Dickie, Endocrinology 50, 318 (1952)) 
and the rate of incorporation of labeled 
acetate into cholesterol is greater (K. Gug- 
genheim and Mayer, J. Biol. Chem. 198, 259 
(1952)) in the obese animals than in non- 
obese controls. 

It is to be hoped that Tomkins’ and Chai- 
koff’s report will stimulate further interest 
in cholesterol synthesis, since a complete 
understanding of this process may be critical 
in evaluating the etiology of arteriosclerosis. 


NUTRITIVE STATE AND FAT SYNTHESIS 


One of the early observations after the 
establishment of the science of nutrition was 
the paucity of depot fat in the bodies of 
animals subjected to either qualitative or 
, quantitative underfeeding. The gross situa- 
, tion was supported by studies (G. E. Boxer 
and DeW. Stetten, /. Biol. Chem. 153, 
607 (1944)) with intact rats showing that 
the incorporation of deuterium into the 





4 storage fatty acids is inhibited by circum- 

stances attending the restriction of either 
; gross energy intake or thiamine intake. This 
: sensitivity to the nutritional state of the 
, animal is reflected in isolated tissues and, 
y as might be expected after a period of die- 
” tary restriction, the incorporation of deu- 
eS terium into the fatty acids of isolated adipose 
t- tissue and liver slices is accelerated after 
wr refeeding with high carbohydrate rations 
ic (B. Shapiro and E. Wertheimer,-/bid. 173, 

725 (1948)). Likewise, hiver.slices~ from 
ee animals restricted to earbohydrate-poor 


diets exhibit a retarded rate of incorporation 





of the C' of labeled glucose into the tissue 
fatty acids (E. J. Masoro, I. L. Chaikoff, 
S. 8S. Chernick, and J. M. Felts, Jbid. 185, 
845 (1950)). 

In view of the current concept (D. Ritten- 
berg and K. Bloch, J. Biol. Chem. 160, 
417 (1945)); H. S. Anker, Ibid. 194, 177 
(1952)) that acetate takes an important 
part in the biosynthesis of fatty acids, a 
recent. investigation (G. Medes, A. Thomas, 
and S. Weinhouse, Jbid. 197, 1/81 (1952)) 
was planned to evaluate the significance of 
nutritional factors in the synthesis of fatty 
acids from acetate by the tissues of various 
organs. Three sets of experimental rats were 
used, a normal control group fed prepared 
rat checkers (20 per cent protein and 6 per 
cent fat) plus fresh carrots, a group on a 
purified ration deficient only in thiamine, 
and a third group, pair-fed with the thia- 
mine-deficient rats, -but with adequate 
thiamine intake. At the end of about four 
weeks, tissue slices were removed and 
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shaken in large Warburg flasks in a buffered 
Ringers solution containing acetate labeled 
with C“ in the methyl group. At the end of 
the incubation period the fatty acids of the 
tissue were extracted and weighed, and the 
relative specific activity and conversion 
capacity (the degree to which acetate car- 
bon is incorporated into the fatty acid car- 
bon) was determined. The respiratory car- 
bon dioxide was also collected and assayed. 

In experiments with the tissues from the 
normal control animals it was demonstrated 
that both the incorporation of the methy] 
carbon of the and its oxidation 
proceed at linear rates. In liver slices, the 
rate of change of acetate carbon to fatty 


acetate 


acids was shown to be approximately 5 
microatoms per gram dry liver weight per 
hour. Also in this experiment some seven to 
eight times as much acetate carbon was 
oxidized as was incorporated into fatty 
acids. The consequence of fasting was a 
marked drop in the utilization of acetate, 
more striking in the conversion to fatty 
acids than in the oxidation. Refeeding for 
one day after fasting for two or three days 
resulted in the restoration of fatty acid syn- 
thesis to a level higher than that in the 
normal controls. Both the fatty acid for- 
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mation and oxidation of acetate is impaired 
in thiamine deficiency; restoration of the 
vitamin to the diet with ad libitum feeding 
results in a marked increase in fatty acid 
synthesis. This increase is not noted if the 
intake of food is restricted to that before 
thiamine feeding, indicating that thiamine 
itself, apart from augmented food consump- 
tion, has no influence in restoring the 
‘apacity to convert acetate to fatty acids. 
Insulin has the effect of enhancing the rate 
of incorporation of acetate carbon into fatty 
acids beyond that seen in normal animals 
without the hormone administration. On the 
other hand, injection of insulin into fasted 
rats produced no demonstrable effect. 

Tissue slices from the kidney, spleen, 
heart and testis were studied in the same 
way as was the liver. The data show that 
the extrahepatic tissues examined do possess 
the ability to synthesize fatty acids from 
acetate, but that the rate of this trans- 
formation is by far the greatest in the liver, 
being five times larger in this organ than in 
the kidney. It should be kept in mind that 
there are other avenues of lipogenesis in the 
intact organism; however, the liver exeels 
in its ability to effect the synthesis of fatty 
acids from acetate. 


TOXICITY OF UNHEATED SOYBEANS 


It-has long been recognized that the 
protein of unheated soybeans is of relatively 
low biologic value, whereas marked im- 
provement in this respect occurs after 
heating the legumes. The data upon which 
this conclusion is based have been secured 
largely from experiments involving the 
growth of young animals. It has also been 
noted that when the raw soybean protein is 
supplemented with cystine or methionine, 
the nutritive value more nearly approaches 
that of the heated meal. One suggestion 
to account for this observation is that the 
added amino acids permit a more efficient 
utilization of sulfur-containing amino acids 


originally contained in the soybean protein 
(J. W. Hayward, H. Steenbock, and G. 
Bohstedt, J. Nutrition 12, 275 (1936); 
Hayward and F. H. Hafner, Poultry Sev. 
20, 139 (1941)). A new explanation for the 
failure of unheated soybeans to support 
growth was given when antitrypsin was 
discovered in these seeds (W. E. Ham and 
R. M. Sandstedt, J. Biol. Chem. 164, 505 
(1944); D. E. Bowman, Proc. Soc. Exp. 
Biol. Med. 57, 139 (1944)). This enzyme 
inhibitor is still present in deproteinized 
extracts of soybean meal, but is lost after 
treatment with 60 per cent ethyl alcohol, 
after dialysis or after autoclaving. 
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In view of the presence of antitrypsin in 
unheated soybeans, the suggestion (D. 
Melnick, B. L. Oser and 3S. Weiss, Science 
103, 326 (1946)) that heat increases the 
rate of release of methionine from the soy- 
bean protein logical. However, 
more recent experiments (H. 5. R. Desi- 
kachar and 8. 8. De, /bid. 106, 421 (1947)) 
suggest that unheated soybeans contain a 
factor other than the antitrypsin which 


seemed 


affects the nutritive value of proteins in a 
deleterious way. The growth of rats is de- 
creased when an extract of raw soybeans is 
added to an experimental ration containing 
either casein or hydrolyzed protein, thus 
indicating the existence of a toxic factor 
other than antitrypsin. (R. J. Westfall, D. Kk. 
Bosshardt, and R. H. Barnes, Proc. Soc. Exp. 
Biol. Med. 68, 498 (1948)). Again, when 
methionine is added to diets containing 
separately casein, hydrolyzed soybean, raw 
soybean, autoclaved soybean, and auto- 
claved soybean plus trypsin inhibitor prepa- 
ration, the differential enhancing effect of 
the added amino acid upon growth led to the 
conclusion that in the inhibitor preparation 
there exists a second toxic factor not in- 
volving the availability of methionine (I. E. 
Liener, H. J. Deuel, and H. L. Fevold, 
J. Nutrition 39, 325 (1949)). 

The case for the existence of a toxic, 
growth-inhibiting factor in addition to the 
demonstrated antitrypsin has become 
stronger as a result of recent studies. A crude 
preparation of trypsin inhibitor from = un- 
heated soybean, which in sublethal doses of 
130 mg. per kilogram body weight retards 
growth, will produce death in chicks and 
rats when given intraperitoneally in double 
that amount in a single dose (I. E. Liener, 
J. Biol. Chem. 193, 183 (1951)), whereas 
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crystalline trypsin inhibitor does not inter- 
fere with growth. The crude preparation 
lost its antienzyme action when treated 
with acid, but the growth-retarding prop- 
erty remained. In this study methionine 
added to the basal ration did not decrease 
the growth-inhibiting action of the crude 
preparation. 

The toxic substance in raw soybeans has 
been purified (I. E. Liener and M. J. Pallansch, 
J. Biol. Chem. 197, 29 (1952)). The starting 
material was an aqueous extract of defatted 
soybean flour. After the solid particles were 
centrifuged precipitation 
with ammonium sulfate at various pH 
values was employed, and the various 


out, fractional 


fractions were dialyzed for two to three 
days before examination for toxicity, nitro- 
gen content, antitryptic activity, hemagglu- 
tination and electrophoretic characteristics. 
As the fractional precipitation proceeded, 
the fractions became more toxic, the most 
highly purified fraction showing an LD5o of 
8.1 mg. nitrogen per kilogram of body 
weight. As purification progressed, a peak 
in the electrophoretic pattern became more 
pronounced and clearly delineated, suggest- 
ing that this represented the protein fraction 
accounting for the toxicity. Progressive 
purification was followed by a corresponding 
increase in hemagglutinating activity and 
by a decrease in antitryptic power. Whether 
this toxic component of soybeans will 
inhibit growth of experimental animals 
when given by mouth remains to be deter- 
mined. If it does so, the nutritive limitation 
of soybeans rests upon three currently 
known factors, namely, the amino acid 
constitution of the protein, the antitrypsin 
and the toxic substance herein discussed. 


BIOLOGIC PHOSPHORYLATION OF THIAMINE 


H. von Euler and R. Vestin (Vaturwiss. 
25, 416 (1937)) showed that yeast, in the 
presence of thiamine, inorganic phosphate 


and adenosine triphosphate (ATP), syn- 
thesizes cocarboxylase. A number of authors, 
in particular, H. Tauber (./. Biol. Chem. 
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123, 499 (1938)), R. 8S. Goodhart and H. M. 
Sinclair (Biochem. J. 33, 1099 (1939)), and 
S. Ochoa and R. A. Peters (Nature 142, 
356 (1938)) demonstrated that animal 
tissues, such as liver, intestinal mucosa 
and brain tissue contain an active phos- 
phorylating system acting on thiamine. 

More recently, G. Smits and E. Florijn 
(Biochim. et biophys. acta 5, 535 (1950); 
Nutrition Reviews 9, 69 (1951)) have shown 
that the phosphorylation of thiamine is 
coupled with energy-vielding glycolysis re- 
actions. The existence of a close relation- 
ship between cocarboxylase synthesis and 
carbohydrate metabolism has also been 
suggested by studies of cocarboxylase levels 
in diabetes (Nutrition Reviews 10, 214 
(1952)). Repeated attempts have been made 
at purifying the enzyme system responsible 
for the synthesis of thiamine pyrophosphate. 
H. Weil-Malherbe (Biochem J. 33, 1997 
(1939)) obtained a_ protein preparation 
which phosphorylated thiamine. N. van 
Thoai and L. Chevillard (Bull. Soc. chim. 
biol. 31, 204 (1949)) partially purified, by 
successive fractionations, a protein system 
which synthesized cocarboxylase from thia- 
mine in the presence of ATP. 

A recent publication (F. Leuthardt and 
H. Nielsen, Helvet. acta 35, 1196 
(1952)) describes the purification of a rat 
liver enzyme which transforms thiamine 
into cocarboxylase. The method the Swiss 
authors used involved homogenization of 
the liver tissue, centrifugation at 25,000 
g, precipitation of the impure enzyme from 
the supernatant by addition of acetone, 
and purification of the active protein by 
successive precipitation with ammonium 
sulfate. The protein thus prepared is in- 
active, but can be reactivated either by 
addition of a suspension of mitochondria or 


chim. 
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by addition of an excess of ATP and Mg** 
ions. The latter seem to be necessary for 
many reactions involving transphosphoryl- 
ation. It is interesting in this connection 
to recall that thiamine and magnesium 
deficiencies have many points of similarity 
(Nutrition Reviews 7, 198 (1949)). The 
optimal pH was found to be between pH 
6.8 and pH 6.9. As would be expected, the 
phosphorylation of thiamine was inhibited 
by addition of adenylic acid or of adenosine 
diphosphate (ADP). More unexpectedly, 
it was found that if thiamine was replaced 
by thiamine monophosphate, very little 
cocarboxylase was synthesized. It seems 
therefore that the synthesis of the active 
coenzyme must proceed by addition to the 
thiamine of one molecule of pyrophosphate, 
rather than through the intermediary syn- 
thesis of thiamine monophosphate. 

This study, besides advancing our know!- 
edge of the mechanism whereby vitamin B, 
is transformed into the active coenzyme, 
also suggests possible interpretations for 
previous observations. It seems highly 
probable, in the light of the report of 
Leuthardt and Nielsen, that the coupling 
observed by Smits and Florijn (loc. cit. 
between glycolysis and cocarboxylase syn- 
thesis is effected through the intermediary 
of ATP synthesis and transfer of the pyro- 
phosphate of ATP onto thiamine. Similarly, 
the reports of a number of Italian authors 
(Nutrition Reviews 10, 214 (1952)) on the 
decrease in cocarboxylase content of the 
blood of alloxan diabetic rats and of diabetic 
patients, and on the increase of the cocar- 
boxylase induced by insulin administration 
may be explained on the basis of a decreas‘ 
in ATP synthesis due to impairment ot 


glycolysis. 
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Letter to the Editor 


Dear Sir: 


In an otherwise very good review on 
“Vitamin By, Antibiotics and Egg Hatch- 
ability” in the June 1952 (10, 175) issue of 
Nutrition Reviews, your reviewer makes the 
following statements: ‘“‘It must be remem- 
bered, however, that most poultry nutri- 
tionists are accumulating a vast store of 
information and attempting to derive quan- 
titative data on practical rations. From a 
practical point of view this is perhaps 
desirable, but from the scientific point of 
view data obtained with purified diets would 
seem to deserve greater consideration.” 

Several of my friends have expressed this 
view in conversation at different times and 
| have never let it pass without argument. 
This is the first time I have seen the idea 
in print. 

Several important biologic properties of 
the “unknown factor’? we now know as 
vitamin By were established at Columbia 
University with rats fed cottonseed meal, 
at the University of Wisconsin with rats, 
pigs and chickens fed soybean oil meal, 
and here at Beltsville with chickens fed 
soybean oil meal at a time when all of the 
purified diets being fed to chickens and 
most of those being fed to rats contained 
so much vitamin By as an unsuspected 
impurity in the ‘“‘purified”’ casein that they 
were incapable of producing vitamin By 
deficiency. Should data obtained with a 
practical diet, known to contain all sorts 
of impurities, be given less consideration 
“from the scientific point of view’ than 
data obtained with a purified diet containing 
unsuspected impurities? 

Purified diets are very useful in studying 
interactions among known nutrients and 
between nutrient and organism. However, 
several of the vitamins were isolated on the 
basis of assays made with diets composed 





of natural feedstuffs, and then after isola- 
tion were studied in purified diets. I believe 
a nutritionist should take his deficiencies 
where he finds them. 

H. R. Biro 

In Charge 

Poultry Investigations 

Agricultural Research Center, 

U.S.D.A. 
Beltsville, Maryland 


Pituitary-Adrenal Hormones and 
Fat Mobilization 


Among the many factors which influence 
the deposition and removal of depot and liver 
fat, the hormones have received little con- 
sideration. L. Levin and R. K. Farber 
(Tr. N. Y. Acad. Sci. 18, 260 (1951)) have 
reviewed their work, indicating that two 
pituitary hormones and one from the adrenal 
may be involved in the shift of fat from de- 
pots to the liver in mice. 

Strenuous exercise, cold, and certain 
preparations of pituitary adrenocortico- 
trophic hormone were found to induce a 
migration of fat from the depots to the liver. 
The effectiveness of the pituitary extracts 
did not appear to be related to their ACTH 
activity, however, nor were adrenocortical 
steroids alone able to induce this transfer of 
fat, although transfer failed to occur in 
adrenalectomized animals. These experi- 
ments suggested that there was a ‘‘fat- 
mobilizing” hormone from the pituitary 
which was quite separate from ACTH. This 
pituitary effect could not be attributed 
either to the growth, gonadotrophic, luteo- 
trophic, or thyrotrophic hormones, although 
the issue was not entirely settled with re- 
spect to growth hormone. 

Further studies demonstrated that pre- 
treatment of adrenalectomized mice with 
cortisone rendered them able to transport 
fat following administration of unpurified 
anterior pituitary extract or growth hor- 
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mone preparations. Thus, it was evident 
that adrenal cortical stimulation (ACTH) 
or administered cortisone was necessary for 
the pituitary effect. 

On the basis of these studies, the authors 
concluded that during stress, which requires 
calories (cold or strenuous exercise), or 
during fasting, two pituitary hormones are 
secreted. The first, ACTH, stimulates the 
adrenal to produce increased amounts of 
1l-oxygenated steroids which “condition” 
the animal to respond to the second pituitary 
“triggering factor.”’ This combination of 
events leads to the transport of fat from the 
depots to the liver. The possibility that the 
triggering factor might be growth hormone 
was left open. 


Serum Cholinesterase and Nutritional * 
Status 


R. A. MeCance, E. M. Widdowson, and 
A. O. Hutchinson (Vature 161, 56 (1948)) 
reported that serum cholinesterase level was 
a delicate index of the state of nutrition of 
men in postwar Germany. This claim was 
based on the observation that when under- 
weight German workers subsisted on civilian 
rations, they had serum cholinesterase values 
approximately one half of normal. Correc- 
tion of the ration to permit a restored normal 
body weight resulted in a prompt return to 
normal of the serum cholinesterase values. 

Since current methods of measuring nutri- 
tional status of humans are often highly 
technical and time-consuming, it is of great 
importance to determine the relationship 
between cholinesterase values and nutri- 


tional status. Recently J. P. Saunders, 
H. R. Sandstead, R. E. Butler, and O. 
Mickelsen (/. Nutrition 47, 191 (1952) 
have re-examined this relationship. 

The study was conducted on 119 children 
in two junior high schools in Washington, 
D. C., in the winter of 1949-1950. These 
schools represented an economically im- 
poverished area of white and Negro in- 
habitants. The children were examined by 
experienced clinicians for lesions of the skin, 
mouth and eyes. Height-weight data were 
collected and blood hemoglobin and carotene 
were determined in addition to serum cholin- 
esterase. 

The serum cholinesterase values were of 
no significant value as a measure of nutri- 
tional status. For example, the 11 white 
children in the study who were 15 per cent 
underweight had higher average serum cho- 
linesterase values (1.04 units) than the 16 
white children, who averaged 8.6 per cent 
underweight. In this group the serum aver- 
aged 0.92 
(as measured by the procedure of L. J. 
Vorhaus and R. M. Kark, Report No. 
56, U.S. Army Medical Nutrition Laboratory 
9937 TSU-SGO). These findings thus do not 
confirm the observations of McCance and 


units of serum cholinesterase 


co-workers that cholinesterase values can 
serve as a delicate measure of nutritional! 
status. 

From the biochemical data, however, it 
is obvious that the children used in the study 
were probably less severely malnourished 
than the German workers 
MeCance and associates. 
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